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Around the World 


PROVIDES RELIABILITY 


Because Bendix always anticipates aviation'’s next 
advance, almost every plane that flies relies in some way 
on Bendix creative engineering and reliability. 


Bendix* VHF Radio Transmitters and Receivers « Interphone Systems « Audio 
Control Panels « Passenger Address Systems « Amspeakers* « Antennas « 
RF Power and VSWR Instruments 


IN COMMUNICATIONS 


IN NAVIGATION Bendix Weather Radar « Doppler Navigation Systems « Helicopter Radar « 
Dead-reckoning Navigation Systems e Self-contained Integrated Navigation 
Systems for Military and Commercial Aircraft « Automatic Radio Compass Sys- 
tems « Marker Beacon Receivers « VHF Omni-Range Equipment « VHF Ground 
Direction Finders « Glidescope Receivers « Microwave Equipment e« Automatic 
Direction Finder Systems « Indicators « Automatic Pilot Systems « Central Air 
Data Computers « Polar Path* Compass e Supersonic Flight Control Systems 


IN ENGINE COMPONENTS Bendix Direct Injection Fuel Systems « Fuel Metering Systems « Jet Engine 
Analyzers for Temperature and Vibration « Carburetors « Fuel-Flow Totalizing 
Systems « Engine Starting Equipment » Magnetos « Ignition Analyzers « Ignition 
Systems e Electrical Connectors « Generators 


IN AIRFRAME PARTS Bendix Hydraulic Actuating Equipment « Shock-absorbing Struts « Hydraulic 
Master Cylinders « Landing Gear—Wheels « Cerametalix* Brake Lining « 
Power Brake Valves e« Rotor Type Brakes e De-lcer Systems « Anti-Skid Devices 


DIVISION 


CABLE ADDRESS: ''BENDIXINT, N. Y."’ 


205 E. 42ND ST., NEW YORK 17, N. Y., U.S.A. 


Second class postage pad at New York, N.Y 
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Blackb url 


GAS-TURBINE POWER FOR 


HOVERCRAFT 


The SR.N2 Hovercraft designed and now being built by the Saunders-Roe Division 
of Westland Aircraft Limited is powered by four Blackburn Nimbus gas-turbines 


Many years of experience with small 
gas-turbines have given Blackburns 
unrivalled knowledge of this type of 
power-plant. 

Now Blackburn Gas-Turbines have been 
selected to power the SR.N2 and other 
British hovercraft. 


BLACKBURN ENGINES LIMITED, 43 BERKELEY SQUARE, LONDON W.1 
Member Company of the Hawker Siddeley Group E.168 
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gratul ations 
to 


years 


| of Operational Flying 
from 


H. M. HOBSON LIMITED 


Designers and Manufacturers of: 


POWERED FLYING CONTROLS CONSTANT SPEED ALTERNATOR DRIVES 
FUEL FLOW PROPORTIONERS FEEL SIMULATOR CONTROLS 
TRAILING EDGE FLAP OPERATING SYSTEMS LEADING EDGE DROOP OPERATING SYSTEMS 
FUEL BOOSTER PUMPS BALL SCREW JACKS 
ELECTRO-HYDRAULIC SERVO ACTUATORS ENGINE CONTROL SYSTEMS, ETC., ETC. 


H. M. HOBSON LIMITED 
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21 years . . . Thorn Electrical Industries Limited congratulate BOAC 

on coming of age. How far they have travelled in twenty one years... 
and how pleased Thorn are to have played a part in providing service 
to the organisation. For example the Comet IV and Britannia in use 
C2 today by BOAC — and the VC10 due shortly —all carry Thorn equipment. 


COMET IV BRITANNIA Vci0 
Thorn Plasteck Panel Illumination Thorn Electroluminescent Instruction Thorn new Plasteck Panel Illumination 
System and other flight deck lighting Signs for passenger cabins: Plasteck System, incorporating printed circuit 
Electroluminescent Instruction Signs for Panel IHlumination: Navigation Lights. technique: High Intensity Navigation 
passenger cabins: High Intensity Navi- Lights. 


gation Lights 


THORN ELECTRICAL INDUSTRIES LIMITED 
Special Products Division (incorporating Components and Connectors), 
Great Cambridge Road, Enfield, Middiesex. EMFIELD 5353. 
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WESTON 


AIRCRAFT INSTRUMENTS 


For the indication of 
TEMPERATURES 
PRESSURES 


CONTROL 
SURFACE POSITIONS 


TURBINE SPEEDS 
ELECTRICAL POWER 


ALSO: Navigational Aids* 
Ground Test Sets 
ice Warning Systems - Relays etc. 


*Modeil S178 
Hermetically 
sealed 
miniature 
homing indicator. 


SANGAMO WESTON LIMITED 


ENFIELD - MIDDLESEX 


Tel: Enfield 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, Enfield. 
Scottish Factory, Port Glasgow, Renfrewshire, Port Glasgow 41151. 


Branches 
London - Glasgow - Manchester - Newcastle-on-Tyne 
Wolverhampton Nottingham Bristo! Southampton 
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The Aviation Picture Book of the Year 


CONT 
Oven we 


“A EROPLAEE 
PICTORIAL REVIEW (No. 5) 


Containing over 200 illustrations selected for their strik- 
ing quality and outstanding interest the new, Fifth 
Edition of this popular annual forms a unique pictorial 
record of the year’s events in aviation throughout the 
world. 


All the latest types of military and civil aircraft, in 
service and under development, are featured, including 
VTOL and STOL designs, naval aircraft, and helicopters 
large and small. There is a section reviewing the latest 
missiles and space vehicles and others portraying the 
newest type of light and executive aircraft and the 
highlights of the 1960 Farnborough Air Show. 


CONTENTS INCLUDE 


New Shapes of 1960 
Commercial Transport Aircraft 
Light and Executive Aircraft 
Missiles and Spaceflight 
Fighters—Formation 

Focus on Farnborough Air Display 
Strategic Spearhead 

For Aeronautical Development 
Trainers and Transports 
Rotary Wing Selection 

Events of the Year 


Size: 74 x 10 in. 128 pages 
Over 200 illustrations 
price 12s. 6d. net 

(By post 13s. 7d.) 


TEMPLE PRESS BOOKS: 


Bowling Green Lane, London, E.C.1. 
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FROM THE START... 
mi 
TWENTY-ONE YEARS represents a lot of flying time... and during 
that period AEI have taken good care of so many of B.O.A.C.’s 
aircraft electrical requirements. 
BEST WISHES FOR THE ‘SPEEDBIRD' YEARS AHEAD! 
Associated Electrical industries Limiteg 
Aircraltt Equipment Group 
COVENTRY, ENGLAND 


t 
AS633 


THE AEROPLANE 
and ASTRONAUTICS 


MARCH 1961 


Interplanetary Flight 


An Introduction to Astronautics By ARTHURC. CLARKE 


2nd Edition 83 x Sf in. 


INTERPLANETARY FLIGHT is both a lucid introduction to the new science of 
astronautics and an exciting survey of the possibilities and problems of space travel. 


Recent spectacular developments in the field of astronautics, many of them 
accurately predicted by the author in the first edition, are now recorded in this new 
edition, which also contains a new chapter on Earth Satellites and Lunar Probes, 
new illustrations and a comprehensive index. 


From reviews of the first edition : 
Remarkably comprehensive, exciting and persuasive.” 


—The Times Weekly. 


** The text is authoritative and is written throughout in the author’s energetic style, 
so well suited to the needs of the general reader as to make the development of a 
technical argument an exciting mental adventure.” 


—British Interplanetary Society Journal. 


160 pp. Illustrated Fabroleen Boards 


12s. 6d. net from booksellers or 13s. 2d. by post from the publishers 


TEMPLE PRESS BOOKS, Bowling Green Lane, London, E.C.I fies 


Heartiest Congratulations to 


on 21 years operations 


from 


WARD, BROOKE & CO. LID. 


HIGH WYCOMBE, BUCKS 
* 


Details of the following gladly sent on request : 

HIGH TEMPERATURE TERMINAL BLOCKS 
FLEXIBLE NYLON DUCTING 
ADJUSTABLE PIPE CLAMPS and STRAPPINGS 
RADAR VISORS CABLE MARKERS 
IDENT. TABS, Etc., Etc. 


VICKERSTRIP 
TERMINAL BLOCKS 


TELEPHONE: HIGH WYCOMBE 4531 


Sky. CHARLES SIMS 


PREFACE BY AIR CHIEF MARSHAL SIR JAMES ROBB 


For more than 30 years Charles Sims 

chief photographer of The Aeroplane and Astronautics, 
one of Britain’s best-known aerial photographers, 

has watched the growth of British aviation from a 
ringside seat more often in the air than on the ground. 
In this book, illustrated by over 200 of his 

finest photographs, he recalls with pen and camera the 
highlights and the humours, the airmen 

and the aircraft, of aviation’s most eventful years. 


224 pages 25s. net By post 26s. 6d. 
From Booksellers, or by post from 


TEMPLE PRESS LID. 


BOWLING GREEN LANE + LONDON « EC! 
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Congratulations 


REDIFON EQUIPMENT SUPPLIED 
TO B.O.A.C. 


STRATOCRUISER 
FLIGHT SIMULATOR 


BRITANNIA 
FLIGHT SIMULATOR 


CONWAY 
JET ENGINE TRAINER 


COMET | 
FLIGHT SIMULATOR 


COMET 4 
FLIGHT SIMULATOR 


ANIMATED 
INSTRUCTIONAL PANELS 


THE AEROPLANE 
and ASTRONAUTIGS 


The Comet 4 

Flight Simulator 
which is installed 

in the new B.O.A.C. 
training building 

at Cranebank, 

near London Airport. 


This simulator has 

the following 
serviceability figures 
(provided by B.O.A.C.): 


Total Time used for 
training - 4,000 hours. 


Serviceability of 
Redifon simulator 
equipment - 99.8% 


B.0.A.C. WERE THE FIRST TO USE 


REDIFON FLIGHT SIMULATORS 


Many other major Airlines and Military Authorities 


have also chosen Redifon — 


Air Algerie 
Air India International 
B.O.A.C. 
Central African Airways 
Canadian Pacific Airlines 
Compania Mexicana de 
Aviacion 
Deutsche Lufthansa 
El Al Israel Airlines 
Federal Office of 
Civil Aviation - Austria 
Federal German Air Force 
Indian Airlines Corporation 
Indian Air Force 
J.A.T. Jugosiav Air 
Transport 
K.L.M. Royal Dutch Airlines 


Misrair 

Pakistan International 
Airlines 

Qantas 

Royal Air Force 

Royal Australian Air Force 

Royal Canadian Air Force 

Royal Canadian Navy 

Royal Navy 

Sabena 

Scandinavian Airlines System 

South African Airways 

South African Air Force 

Swissair 

Trans Canada Airlines 

United Air Lines 

Varig 


FLIGHT SIMULATOR DIVISION, CRAWLEY, SUSSEX, ENGLAND 


A Member of the Rediffusion Group of Companies 
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WHY TRAIN THE HARD WAY? 


THREE STAGE TWO STAGE 


—When a three 

stage sequence with 
the FOLLAND GNAT 

| advanced trainer is 
the most efficient 
and economical 
training system 


Totraina pupil by atwo-stage system fromthe 
ab initio stage to operational standard costs 
nearly £73,000. By a three-stage sequence 
not only is the training better balanced and 
safer but the cost is considerably less— 
£44,200—a saving of over £28,000 per pupil. 
The capital cost of the aircraft required for 
an output of 124 operational pilots a year is 
£63; million for two-stage training, but 
under £35 million for three-stage training— 
a saving of £28} million—the cost of 70 front 
line fighters! 

The saving in cost is largely the result of the OPERATIONAL BOMBER > : i 
| high utilisation factor of the Gnat which, at 35 ; OR FIGHTER al 

flying hours per month, is more than twice 100 HRS 


that of the training version of the operational £25,000 


160 HRS | 


bomber or fighter. This high utilisation factor 

of the Gnat not only reduces capital and eye 
operating costs but enables substantial 
economies to be madein servicing manpower. 


s These figures are based on the system used by Air 
En! Ministry for determining costs and include fuel, oil, 
spare parts, replacement of wastage and 3rd and 
4th line maintenance at contractors. 


420 HRS 


OPERATIONAL STANDARD OPERATIONAL STANDARD 
e 


£44,200 £72,680 


: HAWKER SIDDELEY AVIATION 32 Duke Street, St. James’s, London, S.W.1 


* 
> BASIC JET TRAINE BASIC JET TRAINER | 
160 x 160 HRS x & 
£7,680 £7,680 
4 
160 HRS 
GNAT OPERATIONAL BOMB 
| 
420 HRS 
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Breaching the Reluctance Barrier 


Last week we made an effort to impress upon our readers, and just 
as important, all those upon whom our readers can impress their 
opinions, the lamentable state of affairs which exists because the 
technicians of the civil service do not have the power to order 
promising developments. In spite of all efforts by Rolls-Royce to 
produce revolutionary lift-thrust engines, such limited funds have been 
available for Short Brothers and Harland to develop an aircraft to 
use them, that only one example exists and Service pilots have still 
not had an opportunity to fly it. The fact that the vroL Hawker P.1127 
exists is due primarily to a pioneering effort by Hawkers and an 
investment from the U.S. Military Aid Programme in the Bristol- 
Siddeley quadruple-thrust-exit engine. All of which can scarcely be 
said to redound to the credit of the perceptive imagination exercised 
by those who control the expenditure of Government Funds. 

At the risk of appearing a trifle caddish, we propose to recall to the 
minds of our readers all the private money expended on the Whittle 
pioneering efforts in the days when the Authorities could see no future 
in the private venture gas turbine which was destined to revolutionize 
the whole concept of military aviation and air transport. 

There is good reason to raise the subject again this week. A most 
distinguished visitor from France delivered the 14th Anglo-French 
joint R.Ae.S./A.F.1.T.A. Louis Blériot lecture on Mar. 23. His subject 
had to do with the development of vTOL and STOL aircraft. He made 
a fascinating case for particular designs. 

The next step must be to consider our own plans for the development 
or application of vTOL techniques. It so happens that in this issue an 
experienced contributor, the former Commander-in-Chief of the 
Indian Air Force, Air Marshal Sir Gerald Gibbs, has written an article 
to emphasize the importance to the Royal Air Force of a vToL bomber. 

The question immediately poses itself, what is this country doing to 
find out about vroL from the Transport Command or air transport 
point of view? There is only one way to find out. Take a modern 
machine and modify it to take VTOL units. In fact, it is known that a 
study has been made of the A.W.A. Argosy in this context. __ 

We do not have to wait to be told that as there is not an operational 
requirement there is no money available for such experimentation. 
We shall certainly be told, by able finance-controllers, that there is no 
immediate demand for such vehicles. 

Thus, in addition to the normal reluctance barrier which is erected 
by normal human beings to new ideas, we have something just as 
frustrating to men of vision but fortunately easier to overcome. 
Whereas the reluctance barrier comes about because of human nature, 
lack of funds for development is a matter that Parliament can put 
right. And there are signs that the light is beginning to dawn. 


Past, Present and Future A.T.C. 


Fifteen years ago A.T.C./aircraft communications were still main- 
tained by w/T, using the “Q” code and those little slips of paper 
which used to be passed from radio operator to pilot, or controller, 
in the 1930s. Today, as described in this issue, a joint military/civil 
upper-airspace radar control service is in operation over the U.K. 

A joint control plan for the period 1965 to 1975 is being devised by 
the National Air Traffic Control Planning Group under the chairman- 
ship of Air Chief Marshal Sir Hubert Patch. Set up in November of 
last year, this Group is expected to deliver its report in May. 
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Matters of Moment 


A Question of Speed 


N the potentially unstable environment that surrounds long- 

term planning associated with defence matters, it is always 
difficult to establish, at any given moment, whether the progress 
being made in any particular area is proceeding at a pace that 
is suitable to the current situation. This, of course, is a vital 
problem in which there is widespread public interest, and the 
frequency with which matters of this sort are raised at question 
time in the House of Commons makes plain the emphasis that 
is placed upon its importance. 

All too often, however, the difficulty of being properly 
informative in such cases is reflected in a Ministerial answer 
that, of necessity, has to be couched in general, rather than 
specific, terms. On many occasions this may be satisfactory 
enough in at least giving some idea that the state of affairs 
gives no cause for concern. On others, though, too broad a 
generalization can lend itself to an entirely different interpre- 
tation. 

As a case in point, last week the Secretary of State for Air 
was asked whether, in the light of the aircraft now in service 
with Russian interceptor fighter squadrons, he would take 
Steps to improve development of our own fighter aircraft. This 
elicited the answer that, in this respect, we were moving as 
fast as we can. 

Doubtless, from this a reasonable measure of comfort may 
be drawn; it is always good to know that the best effort is 
being expended. But in some situations the best is not neces- 
sarily good enough, and there are many who would regard such 
a reply—on this particular subject—as not very satisfactory. 
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In the context of questions of the sort raised, speed should 
surely be considered in relation to expediency, rather than 
convenience or capability. 

It would have been more comforting to know that the 
developments concerned were proceeding at a pace appropriate 
to any threat that might have to be faced. 

The Secretary of State had at least reaffirmed that there is to 
be a Mark 3 version of the Lightning. Compared with its pre- 
decessors, this will have better performance in terms of range, 
speed and altitude, more advanced electronic equipment, and 
will carry an “improved” air-to-air guided weapon. What 
everyone needs to know for their peace of mind is when this new 
Lightning will make its first appearance. 


Million-mile Avons 


IR REGISTRATION BOARD approval has been received 

for a 2,600-hr. overhaul life for the Rolls-Royce RA.29/1 
Mk. 524B engines of B.O.A.C. Comet 4s. These engines will 
now fly more than one million miles between overhauls. 
Total maintenance work on these engines, which includes 
scheduled and unscheduled engine removals and reinstallations, 
is under four man-minutes per engine hour. 

The latest increase in overhaul life of the Avon RA.29, from 
2,300 to 2,600 hours, continues the rapid increase of RA.29 
overhaul life since the engine entered service with B.O.A.C. in 
October, 1958. Overhaul life has increased from 1,000 hours 
by 200- and 300-hour steps, and selected engines are now going 
on to 2,900 hours. These times do not involve any scheduled 
part-life inspections or component changes. 

B.O.A.C. Avons have run more than 439,000 hours, and the 
total is increasing by about 5,000 hours a week. Total running 
time for all civil and military Avons is well over 34 million 
hours. 


Up to Mach 5 


ITH the opening of its new high 

supersonic wind-tunnel at Bedford, 
the Royal Aircraft Establishment can 
justifiably claim to possess the most 
powerful combination of wind-tunnels 
for aerodynamic research in Western 
Europe and the Commonwealth. The 
new tunnel, opened last Friday by Mr. 
Peter Thorneycroft, the Minister of 
Aviation, is designed to operate at speeds 
between Mach 2.5 and Mach 5 and has 
a working section 3 ft. wide and 4 ft. high. 
It is complementary to the 8 ft. x 8 ft. 
tunnel at Bedford which was opened in 
1957 for the testing of models between 
subsonic speeds and Mach 2.8; the same 
models can be tested in both tunnels. 
There are two other major tunnels at the 
R.A.E., Bedford. These are the 13 ft. x 
9 ft. low-speed tunnel and the 3 ft. x 3 ft. 
tunnel for transonic and supersonic tests 
at speeds up to Mach 2. 

Although the new tunnel is designed to 
operate between Mach 2.5 and §, it is at 
present running with fixed nozzle-liners 
giving a speed of Mach 4 in the working 
section. All tests will be made at this 
speed until its variable nozzle is installed 
in about 18 months time. 

The tunnel cost about £5 million. " 
is of the continuous-running type and « 
total of 88,000 h.p. is available for its 
operation. Internal pressure can be 
increased to give high test Reynolds 
numbers; the stagnation pressure can be 
increased to 12 atmospheres at Mach 5. 
Both pressure and temperature can be 
continuously varied in the course of a 
test, the temperature over a limited range 
of 100° C. Actual flight Reynolds 
numbers can be achieved in many cases, 
for example, at Mach 4 and 40° C. with 
a 4-scale model representing a missile 
20 ft. long flying at 60,000 ft. and above. 


HIGH SUPERSONIC.—Tests at speeds 
between Mach 2.5 and 5 will be made 
in this new high-speed tunnel at the 
R.A.E., Bedford, which was opened on 
Mar. 24 by the Minister of Aviation. 


Photograph copyright 
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COMET COUNTRY.—One of the M.E.A. fleet above its own 
For operations in this part of the World 


The tunnel will be used mainly for research programmes, 
rather than for the testing of specific aircraft and missile 
projects. These programmes look forward to vehicles which 
will either fly in the Mach number range of the tunnel or will 
pass through this speed range at some stage of their flight. 

General problems will be investigated such as the efficient 
production of lift at high Mach numbers, the relationship 
between propulsive systems and overall layout, and the provision 
of aerodynamic control at high altitude. The tunnel can also 
be used for certain kinetic-heating studies. Decisions about 
the future development of high-speed aircraft and missiles will 
be influenced by the results of such research studies. 


Money for Space Research 


RITAIN has a Space Budget at last. The sum is small, but 

it is at least a start. The amount to be spent on work in 

support of space research satellites is estimated at £4 million 

in the Civil Estimates for the Ministry of Aviation, published 
on Mar. 24. 

The Estimates show that £3,150,000 was actually spent on 
space research last year. The money was drawn from a general 
fund—Work for Industry. It will be recalled that Mr. Peter 
Thorneycroft, the Minister of Aviation, stated in the House of 
Commons recently that some £300,000 a month was being 
spent on keeping the Blue Streak teams in being pending a 
decision on the future of the European heavy satellite launcher. 
There are, however, one or two other space activities which 
may require Government backing. 

As early as the S.B.A.C. Show last year, we were able to 
reveal that Elliot Brothers (London), Ltd., were working with 
the R.A.E., Farnborough, on the development of a stabilized 
platform for an astronomical telescope. Other firms are known 
to be involved in this project. Such work is basic to the 
requirements of many satellite applications besides those of pure 
research—specifically stabilized communication satellites and 
reconnaissance satellites, although no suggestion that work on 
these lines is in progress has been officially made. 

Other known work relating to satellites is that concerning 
the G.P.O. ground station to be erected in Cornwall as reported 
on p. 347. 

Altogether, the Ministry of Aviation’s Estimates show an 
increase of £9,527,055 over that of the previous year—a total 


for £200.490,000, an increase of £6,708,823. 
Unde the heading of Civil Aviation, it is stated that the 
Government has decided to take part in Euro-Control, a joint 


Photograph by Charles Brown 


home airport of Beirut between the mountains and the sea. 
the Comet 4 has shown itself supreme. 


European system for International Traffic Control of high-flying 
aircraft and in the planning of the system. Payment this year 
to the organization will be £50,000. 


The Economies of Space 


“ IMPLICATIONS of a National Space Project” was the 
stimulating subject of a lecture, given at the Northampton 
College of Advanced Technology on Mar. 23, by Mr. G. K. C. 
Pardoe, Chief Weapons Research Engineer of de Havilland 
Aircraft Company, Ltd. Beginning by emphasizing the 
importance of experience which would accrue to the nation 
from the vigorous pursuit of a space programme, he said that 
few people appeared to recognize the situation that would 
develop in this country if we did not start this type of work. 
Mr. Pardoe said it was impossible to over-emphasize what 
this lack of technical stimulus could mean for our economic 
future. There were many worrying examples of American 
industrial progress in technical fields which were already 
influencing our technical position in World markets. We really 
should be feeling the draught in a few years if we did not get 
moving in the new technology. 

A few examples of fields which were advancing under the 
stimulus of space technology were micro-miniaturization in 
electronics; high-speed low-power computers for industrial use, 
control and power engineering, and metallurgy. There were 
many more ranging from the development of communications 
to medical aspects. 

Various organizations had been formed in Europe during the 
past year for the purpose of co-ordinating work in space science 
and technology. Although the division of interests between 
some of these organizations was not widely understood, Mr. 
Pardoe said the European Space Research Organization 
(ESRO) had recently been formed to co-ordinate space 
research, and the European Space Booster Club (if that were 
to be its title) would develop the launching rockets based on 
Blue Streak. But, as yet, there was no single body appointed 
to consider both aspects of the work—the payload applications, 
<< the launching vehicles, either on a European or a British 

asSis. 

The absence of a single authority—a co-ordinating person 
or group—had contributed to our present difficulty. From the 
industrial point of view, the newly formed British Space 
Development Company had taken the initiative in offering itself 
as a focal point for industrial activity, but there was still no 
Minister with an overall responsibility for the work going on in 
the Ministry of Aviation, the Ministry of Defence, the G.P.O., 
and the Ministry of Science. 
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Matters of Moment ... . 


VTOL and STOL Fans 


RANGE of fans for the stabilization of vrot and sTol 

aircraft has been developed by Dowty Rotol, Ltd., as a 
private venture. One of them is to be on view at the Paris 
Air Show, which begins at the end of May. These small light- 
weight fans are designed for installation at the wingtips and 
fuselage extremities of a vrow aircraft; they provide thrust to 
control the aircraft in pitch and roll when it is hovering and 
also contribute a substantial lift. Fans of this type could 
possibly be used instead of “ puff-pipes” for stabilization of 
such aircraft as the Hawker P.1127 or Short SC.1. 

The fans are driven via gearing by a turbine supplied with 
air tapped from the engine compressor. Air supply to the 
turbine is controlled by a butterfly valve. Pitch of the fan 
blades is controlled manually by the pilot or automatically by 
an autostabilizer via a mechanical linkage. 

The turbine butterfly valve is connected to this linkage to 
ensure virtually constant-speed operation. This arrangement 
gives minimum control-response times over the range between 
zero and peak thrust, and into the reverse-thrust range if 
needed. Pitch of the fan blades can be varied between 25° and 
— 20°. 

In a typical installation engine-compressor air at 60 p.s.i. 
drives the turbine at 46,500 r.p.m. Fan speed is then 10,500 
r.p.m., giving a maximum thrust of 600 lb. with a fan 194 in. 
in diameter and five inches deep. 

Control fans for vrov aircraft have also been developed by 
Boulton Paul, Ltd. These are tip-driven; one was exhibited 
at the §.B.A.C. Show in 1959. Dowty Rotol has made a take- 
over bid for Boulton Paul, which has also made a wide 
range of vTor aircraft studies. Further experience in this fizid 
would this become available to Dowty Rotol. 


Coach-making for Space Travel 


VIATION and astronautics were subjects well to the fore 

at the livery dinner of the Worshipful Company of Coach 
and Coach Harness Makers held at the Mansion House on 
Mar. 20. This famous City Company received its charter from 
Charles Il. Today its liverymen are drawn largely from the 
aircraft and motor industries. Guests at its dinner this year 
included the presidents of both the British Interplanetary 
Society and the Pedestrians’ Association, suggesting that the 
Company may spread its net even wider in future. 

Speeches at the dinner were opened by the Senior Warden, 
G. A. Norris, O.B.E., M.1.Mech.E., who proposed the 
toast to the Lord Mayor and Corporation of London and 
the Sheriffs. In his reply the Lord Mayor, Sm BERNARD 
WaALeyY-COHEN, expressed regret that no liveryman of the Com- 
pany had ever been Lord Mayor, and hoped that this would 
be put right in future. 

The toast to the Company was proposed by the DuKE oF 
Beaufort, K.G., P.C., who regretted that horses had been 
ousted as a mode of transport and referred to the excellence 
of the coaches built by members of the Company in their 
coach-making days. Two of these early coaches belonging 


BAGINTON DEBUT.-First of the Armstrong Whitworth 

Argosy C.Mk.1 military transports for the R.A.F., powered by 

four Rolls-Royce Dart turboprops, has now made its maiden 

flight at Baginton. Fifty-six of these medium transports have 
been ordered for R.A.F. Transport Command. 
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AT WEYBRIDGE.—Mr. Julian Amery, Secretary of State for 

Air and Air Chief Marshal Sir Thomas Pike, Chief of the Air 

Staff, were recent visitors to the British Aircraft Corporation. 

L. to r., Sir Geoffrey Tuttle, Mr. Julian Amery, Sir Thomas Pike 
and Sir George Edwards. 


to his family had survived for many decades in excellent 
condition until destroyed in the early 1940s by a Hitler bomb. 

The Master of the Company, SiR REGINALD VERDON 
SmitH, Hon. LL.D., M.A., B.C.L., replied and proposed the 
toast to the guests. He mentioned the aims of the Company, 
which were craftsmanship, education, charity and good fellow- 
ship. In discussing education, he paid tribute to the work 
done for the City and Guilds of London Institute by Sir 
Frederick Handley Page, a Past Master of the Company. 

Sir Reginald said that in 1909 the Court of the Company 
had attached so much importance to Blériot’s cross-Channel 
flight that they had then decided to adopt members from the 
aircraft industry. This would presumably be extended to the 
spacecraft industry. But space travel could bring great 
problems to another company, the Guild of Air Pilots and 
Air Navigators. They might well have the British counterparts 
of Ham, the U.S. space chimpanzee, applying for livery. 

In his reply for the guests Mr. Justice SCARMAN said 
jestingly that guests were in the presence of a “ bandwagon- 
jumping company.” He coupled this reference to the forward- 
looking views of the Coachmakers with an allusion to the 
foresight of Sir Reginald Verdon Smith's family, which had 
always been one jump ahead of others in the introduction of 
advanced forms of transport. These have ranged from trams 
to airliners. 

T . 
A. W. Bigsworth 

T is with regret that we record the death on Feb. 24 of Air 

Cdre. Arthur Wellesley Bigsworth, C.M.G., D.S.O., A.F.C. He 
wiil be remembered by older readers for his exploits in World 
War I, during which he was the first to drop bombs on a 
Zeppelin and to destroy a submarine by the same means, and 
for his development of the once well-known Bigsworth chart 
board. 

He was born in 1885 and transferred to the R.F.C. from the 
Royal Navy in 1912. During the 1914-18 War he was awarded 
the D.S.O. (1915) and bar (1917). He was Director of Equip- 
ment, Air Ministry, 1931-35. 
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Aviation News in General 


INDIAN FIRST FLIGHT. — The 
HF-24, a single-seat fighter under 
development by Hindustan Aircraft, Ltd., 
about which little has been said, has 
made its first flight. Designed by Dr. 
Kurt Tapk, War-time director and chief 
designer of Focke-Wulf, it has a design 
speed of Mach 2. Powerplants are two 
Bristol Siddeley Orpheus BOr.12 turbo- 
jets with afterburners. The first flight 
was preceded by tests of a glider, first 
flown on Mar. 21, 1959. Dr. Tank is 
reported to have accepted an invitation 
from the Indian Government to develop 
a jet bomber. 


SUNDERLAND ARRIVES. The 
French Navy Sunderland which is to be 
preserved as a memorial to this type 
arrived at Pembroke Dock on Mar. 24. 
A handing-over ceremony was to take 
place the following day. The Sunderland 
was met over the Channel by an,escort 
of Coastal Command Shackletons. 


TURBOFAN STRATOFORTRESS.— 


First flight of the B-S2H was made 
earlier this month. This version is 
powered by eight Pratt & Whitney 
[F33-P-1 turbofan engines. The first 
take-off was made within 5,000 ft. of 
runway using 70 power at a gross 


weight of 330,000 Ib. Production ver- 
sions will have a_ gross weight of 
approximately 500,000 Ib. and a range at 


least 15%, better than that of the B-52G. 
AMERICAN AUXILIARIES.—By 
mid-1962 15 U.S. Air National Guard 


squadrons will have converted to trans- 
port réles. The first two are at present 
under training on the C-97 Stratofreighter 
and the remainder will receive either this 


MILLION-MILE AVON.—After 2,620 
hours in service ina B.O.A.C. Comet 4, 
this Rolls-Royce Avon RA.29 was re- 
moved as part of the aircraft's routine 
Check 3 maintenance schedule. It has 
been re-installed for a trial extension 
to 2,900 hours between overhauls. 


EDMONTON 
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type, the C-119 Boxcar or the C-121 
Constellation. One squadron will train 
in the technique of recovering satellites 
by air-snatch methods. Other A.N.G. 
squadrons are in the process of con- 
verting from the F-86L Sabre to the 
F-100C Super Sabre and RB-57. The 
A.N.G. structure of 24 wings and 92 fly- 
ing squadrons is unchanged. 


1.0.W. CIRCUIT.—Longest non-stop 
journey yet made by the Saunders-Roe 
SRN.1 Hovercraft was a 70-mile trip 
round the Isle of Wight on Mar. 23. This 
was completed in 1 hr. 30 min. 


HELICOPTER TRAINER.— 
Developed in Canada, the 
Jaycopter is designed to 
give cheap initial training for 
helicopter pilots. Powered 
by a 7}-h.p. electric 
motor, it has a ceiling of 
76 ft. Its cockpit is modelled 
on that of the Bell 47G-2. 


LIGHTNING MISHAP.—-Shortly after 
the pilot of a Lightning on test from the 
Rolls-Royce airfield at Hucknall on 
Mar. 23 had radioed that he was having 
difficulty in handling his aircraft, the 
500-gal. belly tank fell away. It dropped 
in Nottingham Road, Hucknall. No one 
was hurt. and the Lightning landed with- 
out further incident. 


RB-47 ALLEGATION.—Russia has 
complained that a U.S.A.F. RB-47 has 
again violated Soviet air space by flying 
near the island of Vize in the Kara Sea. 
This is some 350 miles north of the 
nearest Soviet land mass. The flight is 
said to have taken place on Jan. 30, about 
the time President Kennedy announced 
that no more reconnaissance flights would 
be made over Russia. While admitting 
the position of the aircraft the U.S. State 
Department has maintained that no 
violation of Soviet air space occurred. 


NAME CHANGE.—The United Air- 
craft Export Corpn., a wholly owned 
subsidiary of the United Aircraft Corpn., 
is now known as United Aircraft Inter- 
national, Inc. 


GERMANY IN?—-From Bonn on 
Mar. 24 came a report that West 
Germany had agreed in principle to par- 
ticipate in the Franco-British project for 
a European heavy satelite launcher 
based on Blue Streak. Asked to confirm 
this, Prof. Ludwig Erhard, Economics 
Minister, replied: “ Basically these prob- 
lems are of great interest to us, and we 
shall welcome further technical discus- 
sions which will go into this question 
further.” 


G.P.0. SPACE TERMINAL. — The 
G.P.O. ground station to be used for 
transmitting to, and receiving signals 
from, NASA's Project Relay communica- 
tion satellites (see p. 347) is to be estab- 
lished on a 100-acre site in Cornwall at 
an estimated cost of £500,000. It will 
embody a fully directional antenna, 
probably a 65-ft. “dish,” but a square 
horn-type aerial 60 ft. across has also 
been considered. Station should be ready 
for operation in mid-1962. 


SPACE FRANCE.—The launching of 
more than 20 sounding rockets this year 
is planned by France as part of its five- 
year, 130m, N.F. (£9,285,000) upper- 
atmosphere research programme. This will 
involve Veronique and “ a more powerful 
successor,” Centaure. Both will be sent 
up from the Hammaguir area in the 
Western Sahara. The National Space 
Research Committee said it also plans to 
establish three new cosmic ray research 
stations and to study the atmosphere of 
Venus from a balloon at an altitude of 
about 15 miles. 
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Commercial Aviation Affairs 


RYAN PROTOTYPE. —This Ryan 
flexible-wing aircraft is being built for 
U.S. Army tests. Powered by a 100 h.p. 
Continental piston engine, it will weigh 
1,100 Ib. with pilot and fuel, although 
designed for a 3,000 Ib. gross weight. 
At 1,100 Ib. it will fly at 52 kt. and 
stall at 21 kt. Take-off run is under 
500 ft. 


ANSETT AND TEAL.—Ansett Trans- 
port Industries has offered £A2 million 
for the purchase of Tasman Empire 
Airways. Commenting on the situation, 
the Australian Minister for Civil 
Aviation said last week that the tentative 
agreement between the Australian and 
N.Z. Governments on the future of 
TEAL did not envisage its sale and made 
provision for the protection of the 
interests of Qantas. 


VOR IN SCOTLAND.—Nine short- 
range low-powered vor installations are 
to be made at Scottish aerodromes during 
1961, together with a new ILs at Storno- 
way, to replace sBa and vpF facilities 
installed at present. The vors will be 
at Inverness, Wick, Benbecula, Tiree, 
Islay, Kirkwall, Machrihanish, Sumburgh 
and Stornoway. 


K.L.M. AT STANSTED. — Because 
runway length at London Airport is 
sometimes critical (depending on wind 
direction) if the approved noise-limiting 
procedures are to be followed, K.L.M. 
is moving its DC-8 transatlantic charter 


336 


MARCH 30, 1961 


operations to Stansted. About 30 
flights are expected, mostly to or 
from New York, between April and 
September. Stansted, regarded officially 
as a reserve airport for possible future 
development as London No. 3, is used for 
training by B.E.A., B.O.A.C. and British 
United, and B.U.A.’s trooping flights. 


BOEING BILLIONS.—In 24 years of 
service, 180 Boeing 707 and 720s have 
flown more than 550,000 hours and more 
than 20,000 million passenger miles. 
Twenty-two airlines now fly Boeing jet- 
liners to 135 cities in 70 countries. 


PAKISTAN DEVELOPMENT. — A 
development working party in Pakistan 
has approved three civil aviation schemes, 
which will establish a new airway with a 
control centre at Panjgur (part of an over- 
all CENTO plan for a Karachi-Teheran- 
Ankara airway); a 12,000-ft. runway at 
Dacca in East Pakistan; and a £1.28 
million programme to buy new airport 
ground equipment. 


CUNARD EAGLE PERMIT.—Cunard 
Eagle is now permitted to serve Palm 
Beach, Fort Lauderdale and Tampa, 
Florida from Nassau following the grant 
of a foreign carrier's permit. 


DONINGTON DISPUTE—The plan 
to develop Castle Donington as a 
civil airport for the Midlands, proposed 
jointly by the Derby Town, Derby 
County, Nottingham County, Notting- 
ham City and Leicester county councils, 
was discussed at a public inquiry on 
March 22. The Air Ministry has agreed 
to sell the airport, which would replace 
the grass field at Derby (Burnaston), for 
£37,500. 


1961 CESSNA.—The 
model 150A is one of the 
1961 Cessna range of 
lightplanes which 
Airwork Services, Ltd., 
is distributing from its 
new base at Panshanger, 
near Hertford. 


LUFTHANSA BUYS CONDOR. The 
small German independent company 
Condor Luftereederei Air Charter is to be 
acquired outright by Lufthansa, with 
effect from Nov. 1 next. The two Condor 
Convairliners will be added. to the 
Lufthansa fleet and the Lufthansa sub- 
sidiary Deutsch Flugdienst is expected 
to undertake most of the charter 
operations previously flown by Condor. 


AER LINGUS FREIGHT RATE.— 
From April 10, Aer Lingus will reduce its 
North Atlantic freight rates (subject to 
Government approval) in line with other 
Operators. The new rates, between 
Shannon/Dublin and Boston/New York 
will range for general cargo from 5s. 6d. 
per Ib. under 100 Ib., to 2s. per Ib. over 
one ton. 


REEF AIRSTRIP.—The possibility of 
constructing an airstrip on the 
Australian Great Barrier Reef at Haymen 
Island is being studied, to allow landplane 
service in place of the present amphibian 
link from Mackay. 


NEW CONGO AIRLINE. — The 
Orientale Province of the Congo is to 
have its own airline—Transports Aériens 
Congolaise, based at Stanleyville. No 
information is available about the ser- 
vices to be operated or the aircraft types 
to be used. 


CARAVELLE DELIVERY.—Delivery 
of the first four Caravelle VIRs to 
United Airlines will be made between 
Apr. 30 and Jne 30, with the remainder 
following by January, 1962. Scheduled 
services are to start in July. The first 
Caravelle VIR had flown 76 hr. by 
Mar. 7. 


SALES EXECUTIVE. Responsibility 
for all sales and contract matters within 
Smiths Aviation Division has been given 
to Mr. D. G. Johnson, who is appointed 
chief technical sales executive. He was 
formerly contracts manager of Smiths 
Aircraft Instruments, Ltd. 


WORLD HEALTH ADVISOR.—Dr. 
Kenneth G. Bergin, B.O.A.C.’s director 
of personnel and medical services, has 
been appointed a member of the World 
Health Organization Advisory Panel in 
International Quarantine. He has also 
joined the Council of the Air League of 
the British Empire. 


T.W.A. PRESIDENT.— Mr. Charles C. 
Tillinghast has been appointed president 
of Trans World Airlines with effect from 
Apr. 17. The previous president, Mr. 
Charles S. Thomas, resigned in July last 
year. Mr. Tillinghast, who is 50 years 


of age, is at present Vice-president of 
international operations for the Bendix 
Aviation Corporation, which he joined 
in 1957, and was previously a partner in 
a New York law firm. 


INSTRUMENT APPOINTMENTS.— 
Mr. F. R. Allen, a director of Firth 
Cleveland Instruments, Ltd., is now in 
charge of the company’s sales engineer- 
ing department. Mr. W. J. Megson has 
joined the company as instrument repre- 
sentative for north-east England. 


ICAO REPRESENTATIVE. — Mr. 
H. E. Pujade has been appointed South 
American representative of the Inter- 
national Civil Aviation Organization. He 
will be stationed in Lima, Peru. He has 
been a member of the ICAO secretariat 
since 1947 and is a pilot and a specialist 
in navigation aids and radar. He has 
been ICAO’s deputy representative in 
Paris. 


L.A.C. SALES.—Owing to the death 
of his father, the Sth Marquis of Head- 
fort, the Earl of Bective has had to 
relinquish his appointment as sales 
manager of Lancashire Aircraft Co., Ltd., 
on succeeding to the family estates in 
Ireland. 


COMMERCIAL MANAGER.—Capt. 
T. A. J. Mayo, who joined Derby Airways 
in 1958, and was western region manager, 
has been appointed commercial manage! 
of the airline. 


ROYAL RECOGNITION.—Members 
of B.O.A.C.’s staff who played major 
roles in the recent Royal tour have been 
honoured by the Queen. Among them, 
the commander of the Britannia 312, 
Capt. Albert Meagher. and the second 
pilot, Capt. G. Morrell, were made res- 
pectively Commander and Member of 
the Royal Victorian Order. 
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ry 
IATA Sets a Standard 

Y voluntary agreement among its member airlines, IATA 

last week took a positive step towards improving air safety 
over Europe, the Middle East and parts of North Africa. In 
future, all IATA aircraft operating in controlled airspace over 
these regions will fly to 1FR all the time, regardless of weather 
conditions. 

It has long been clear that the mixture of ver and IFR 
flights in the same area has represented a considerable collision 
risk, and the IATA decision will do much to reduce the hazard, 
although its full effect depends on the collaboration of other 
civil and military users of the airspace. All governments in 
the area have been asked by IATA to urge the other users 
to adopt similar procedures. 

Under the new policy, IATA airlines will at all times file 
detailed 1FR flight plans before take-off, and will deviate from 
these plans only on instructions from ground control centres. 
They have also agreed that when cruising in the clear “on 
top” they will no longer accept clearance from the ground 
based on vMc, but will insist on being assigned cruising levels 
by the A.T.C. services. 

The new rules apply to operations over Europe. Algeria. 
Tunisia, the United Arab Republic, Jordan, Iraq, Iran and 
Saudi Arabia. Similar procedures are expected to be adopted 
by IATA airlines in other regions. 


European Fares Discussion 
SPECIAL meeting of the European airline members of 
IATA opened in Paris on Mar. 23 for a discussion on fare 
levels in relation to rising costs. 

The majority of the present European and Middle East 
fares were agreed at the Association's traffic conferences in 
Honolulu in 1959, and at the Cannes conferences last year 
these agreed 1960 fare levels were, with some modifications, 
confirmed for 1961 and 1962. 

Some European airlines have now become disturbed about 
increasing costs—such as those for landing fees in the U.K. 

and wish to raise fares by 2-5 B.E.A. is believed to be 
resisting these proposals and it will obviously be very difficult 
for changes to be made for the coming summer season. 


\irports for the Future 


ANY entirely new and bigger airports, sited well away from 

cities, are going to be necessary within the next decade. 
The need to face, and act upon, this fact was one of the points 
made by Capt. C. C. Jackson, the executive secretary of the 
International Federation of Air Line Pilots Associations, in 
his report to the annual conference in Mexico City earlier 
this month. 

“For years now,” he said, “we have been extending air- 
ports, for the most part situated five or six miles from the 
centre of main cities, and we have been equipping them with 
very expensive accommodation and plant. There is, therefore, 
no doubt that a tremendous amount of capital and equipment 
is wrapped up in the existing airports. 

“ Nevertheless, it has to be admitted that today the airports 
are inadequate in size and in many cases they are wrongly 
placed for serving the air traffic on the one hand and ground 
communities on the other. For example, no amount of 
‘adjustment’ can make the New York traffic pattern rational 
and problems of conflict can only be eased, not solved, by 
any new equipment on the horizon. And for every move one 
makes to lessen the noise, one detracts from safety (preferen- 
tial runways involving down-wind and cross-wind take-offs; 
throttling back immediately after take-off while still at 1.2vso) 
and from the economics of the operation (e.g.. less fuel in 
order to achieve steep climb-outs, involving refuelling stops 
later; decreased engine efficiency by reason of the sup- 
pressors).”” 

Capt. Jackson considered that the vrot solution was “a 
long way ahead” and went on to say that it was his belief 
“that the great cities of the world, e.g.. New York, London, 
Paris, Frankfurt, should immediately take positive steps—that 
is, buy land and build communications—to lay down at least 
one major civil airport at a distance of 20-25 miles from 
the centre of the city. 

“There is little doubt that such airports will be required 
for supersonic aircraft; there is, therefore, everything to be 
gained and nothing to be lost by putting the work in hand 
straight away. Meantime, the existing airports would be far 
from wasted and I visualize that they will continue indefinitely 


B.E.A. TO BUDAPEST.—In preparation for a regular twice- 

weekly service to Budapest starting on Apr. 3, A. 

completed its first Viscount proving flight to Ferihegy Airport 

on Mar. 20. The Hungarian airline Malev will also start opera- 
tions to London with Il-18s on Apr. 3. 


to serve piston-engined aircraft of all types and perhaps 
executive jet aircraft. There is little doubt that we shall 
have piston-engined aircraft with us for 20 or 30 years to 
come and that they will still be in sufficient numbers during 
that period to justify the retention of existing airports, and 
when they fade out, the light jet and vrot aircraft will be 
with us to take their place.” 


rhe Air-freight Business 
ITH much less than a fortnight to go before an air-cargo 
free-for-all on the North Atlantic, the various carriers 
are now consolidating their proposals for rates to be applied 
on and after Apr. 10 

As expected, groups of airlines are already getting together, 
and the three U.S. flag cargo carriers, Pan American, T.W.A. 
and Seaboard and Western, have reached agreement on a basic 
rate pattern. This pattern, which has been proposed to the U.S. 
Civil Aeronautics Board, is primarily built up around a series 
of weight breaks, with only 13 specific commodity exceptions 
on the New York-London run. 

At the time of writing the actual rates and weight breaks 
for the U.S. carriers had not been announced in detail, but 
earlier announcements from Pan American and T.W.A. 
suggested that the break points would be at 45, 250, 1,000 and 


7,500 kg. The rate for 45 kg. shipment, London-New York, 
is £24 8s. 7d.—which works out at about 10s. 9d. per kg., or 
some 28% less than present standard rates. At the other 


extreme, a 7,500-kg. shipment shows a saving of 62%. 

Seaboard’s earlier proposals had involved the maintenance 
of present general-commodity rates up to consignment weights 
of 2,200 Ib. (1,000 kg.) with reductions at this weight, at 
5,000 Ib. (2,268 kg.), at 2,500 Ib. stages up to 10,000 Ib. 
(4,536 kg.) and thereafter in 5,000 Ib. stages to 65,000 Ib. 
(29,484 kg.), the theoretical maximum payload of the CL-44. 
This weight, in a single shipment, would be carried at a rate 
equivalent to about 4s. 5d. per kg. 

B.O.A.C.’s proposed weight breaks are at 45, 100, 250, 500 
and 1,000 kg., and the rates, as already announced (see our 
issue of Feb. 24, p. 199), drop from 13s, 7d. per kg. for the 
smallest consignments, and 10s. lid. for shipments of 45-99 kg., 
to 4s. 10d. per kg. for shipments of 1,000 kg. and over. The 
corporation proposes that existing specific commodity rates 
should, in general, continue as at present, with the shippers 
(or those lucky enough to have the use of electronic computers) 
free to work out whether the general or specific rates are the 
lowest in relation to the weight of the consignment. 

K.L.M.’s weight breaks (see last week’s issue, p. 312), are at 
100, 250, 500, 1,000, 7,500 and 10,000 kg. Below 100 kg. the 
rates are the same as those now in force, with the present 25° 
reduction above 45 kg 

Alitalia’s rates, which were announced last week, are 
interesting in that they apply without modification between all 
traffic points in Europe, the U.K. and Ireland, and New York, 
Boston and Montreal. Small consignments (under 45 kg.) will 
be carried at 14s. 3d. per kg., with reductions to 6s. 1d. for 
shipments of 45-499 kg. and 5s. 3d. for those of 500 kg. or more. 
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The Busiest Moment 


URING the approach and landing the captain of a turbojet 
transport is obviously a fairly busy man—but just how 
busy can be gauged from these extracts from an article by 
“Q.E.D.” in the current issue of BALPA’S journal The Log. 
The writer of this entertaining (but basically serious) article was 
trying to explain the near-impossibility of completing the 
707’s emergency brake drill—without use of the teeth—when 
hands and feet are so thoroughly engaged. 
At the moment of the 120-kt. touchdown these parts are 
thus occupied: 
“Left arm shoving forward on elevator control whilst 


ef simultaneously rotating ailerons this way, that way, this 

ie * Right arm in sequence:— 

i (1) Lifts up air-brake control. 

ms (2) Yanks control all the way back. 

Ca (3) Bangs forward-throttles down to ensure fully closed 


position. 
(4) Gropes forward optimistically for the reverse-throttles, 
grabs a handful (all four?) and pulls these upwards. 
oy Good-O. Something is obviously happening (if only 
Ke yaw and swing). 
a “ Right leg (ditto left leg) is waiting signal from ear and/or 
posterior that nosewheel has touched down; meanwhile legs 
are kept quite busy pushing rudder pedals in response to a 
series of emergency signals originated by eyes. 

“As soon as nosewheel-down message has been received toes 
now go into action, applying even pressure to brakes. Feet 
are still busy on rudder pedals, Toes are also standing by for 
differential braking in case of sudden swing, just as left hand 
must be prepared suddenly to release wheel and make dirty 
dive to where captain hopes nosewheel tiller will be. 

“Ball cf foot is also taking continuous note of cycle of 
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anti-skid ‘kick-back’ and automatically adjusting pedal 
pressures so as to produce a 2-3-second periodic. 

“Eyes are merely looking down the runway, noting the 
reverse lights, flicking glances at decreasing air speed, adjusting 
focus from instruments to runway, runway to instruments, and 
doing best to ignore the partial obscurations left behind by 
wiper blades. 

“Ears have become rather useless by now. Continuous VHF 
battering has taken its effect. Just as well, perhaps, with reverse 
noises so God-awful. Long hours of head squeezing from ear- 
phones not helping either. However, ears are listening out for 
runway turn-off instructions, awaiting the co-pilot’s shout 
“100 kts.” plus the engineer’s yell about ‘reverse being O.K.’ 
and that bit about ‘change frequency to what-the-Hell-was-it ’ 
for ground control. Reverse noise is now monstrous. Tell-tale 
nosewheel rumble passes practically unnoticed. Somewhere a 
tyre screams, Or was it just another tray of crockery cascading 
floorwards in the pantry? 

“Heck! She's not slowing down as she should! In the 
immortal words of Dum Dum Tower, * What to do, man? 
What to do?’ 

“Left hand has now reached down to nosewheel steering. 
right hand is furiously flaying the reverse. Both feet are stamp- 
ing vainly on brake pedals. Speed now down to 100 kts. Sixty 
tons of equipment (costing a guinea an ounce); five tons of gas; 
100-plus souls on board. 

“Try with the anti-skid off? 

“Try the D.C. pump? 

“Have a go at the emergency brakes? 

“BUT WITH WHAT?” 

Here is the writer’s version of the emergency brake drill: 

* Break locking wire. 

“Turn handle through the ‘HOLD”’ position to the ‘ON’ 
position. 

“ Wait one second. 

“Snap handle back to ‘HOLD’ and only as far back as 
“HOLD, or else you have had your lot. 

“ Repeat as necessary... . 

“ Never used the thing before. Not even in training. Not 
surprised really. Tyres all liable to burst and other 
complications. 


Starways Stakes a Claim 
PPLICATIONS for a series of scheduled services based on 
Chester (Hawarden) have been made by Starways, Ltd., 

to the A.T.L.B. They cover a permanent service between 
Chester and Dublin, and seasonal services between Chester and 
Jersey, Belfast and Ronaldsway (Isle of Man) at frequencies 
of seven to ten flights a week. Starways, Ltd., based at Liver- 
pool, recently added two Viscount 707s (ex-Air France) to its 
fleet of DC-4s and DC-3s. 

Other news from the A.T.L.B. is that the first hearing at the 
new permanent headquarters of the Board (Therese House, 
29-30 Glasshouse Yard, Aldersgate Street, London, E.C.1) wil! 
be held on April 5 at 10.45 hrs. Applications from Channel 
Air Bridge and East Anglian Flying Services for inclusive tours 
from Southend to Ostend (opposed by Cunard Eagle and British 
Transport Commission) will be before the Board. 


Luton's Lighting 


AST Friday the latest stage in the development of Luton 
Municipal Airport was demonstrated when visitors were 
shown its new and complete lighting system. This equipment— 
supplied by G.E.C. and installed by C. Maurice Contractors—is 
interesting because it includes, for the first time, a full visual 
glide path indicator system using 12 of the new G.E.C. ZA.707 
units for each approach direction. 

The installations for the 5,532-ft. runway (08/26) consist of 
high-intensity runway and threshold lights, high- and low- 
intensity approach lights and V.G.P.I, Other lighting equipment 
includes taxiway lights, apron floodlights. an identification 
beacon (which, weighing 672 |b.. was put in place earlier last 
week by Helicopter Services with an Agusta-Bell 47G) and 
contro! tower console. 

Because of the approach clearances required, the runway 
thresholds are displaced by 300 ft. (west) and 700 ft. (east) and 
the V.G.P.Ls are sited so that, for the pilot, when approaching 
correctly for a landing in the touch-down area, the first line 
of six units show white lights and the second line show red. 


Luton's approach, threshold, runway and glide-path lighting as 
seen from the west. Above are three of the 24 glide-path 
indicator units. 
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BOAC makes me feel I’m the only Mrs. Smith 


Like my friends said, they take just as much trouble over the little things as the big ones, Nothing is too 
much trouble. And everyone is so thoughtful and attentive. If you haven’t flown a lot, you’re more 
than ever glad to be treated like a somebody. Which you are, of course. And BOAC never forgets it. 


You’re someone special by B. ()- A-( 


ON LUXURY FIRST CLASS, LOW-COST TOURIST OR ECONOMY CLASS SERVICES 


c 


# The first of BOAC’s new VC10 jet airliners in the 
‘i, fuselage join-up jig at the Vickers-Armstrongs j 
(Aircraft) Limited factory at Weybridge, England 


if 
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British Aircraft Corporation 
congratulates BOAC on the great contribution it 


has made to world civil aviation 


BRITISH AIRCRAFT CORPORATION THE SHAPE OF THE FUTURE 
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increased rescue payload 


The New Whirlwind Helicopter powered by the Gnome gas turbine engine has greatly 
increased power available at a much lower aircraft weight. The 1050 horse power of the 
de Havilland Gnome engine gives the Whirlwind exceptional high altitude and hot weather 
performance. The aircraft weight has been reduced by 650 Ib. compared with the piston 
engined version. The Gnome Whirlwind can fly 90 miles, pick up eight survivors and 
return to base with ample fuel reserves. The engine power permits landing at 10,000 ft. 
with full load in conditions up to temperate maximum. Freight loads of 2,000 Ib. can be 
carried or six stretcher patients together with a medical attendant. The large cabin makes 
the machine an ideal aircraft for a wide range of duties including 8-10 seat passenger 
transport, freighting, casualty evacuation, rescue and anti-submarine defence. 


WESTLAND the great name in HELICOPTERS 


WESTLAND AIRCRAFT LIMITED - YEOVIL - ENGLAND 


Incorporating Saunders-Roe Division, Bristol Helicopter Division and Fairey Aviation Division 
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The Atlantic Bridge, 1960 


ASSENGER and freight traffic across the North Atlantic 

in 1960 was approximately double that in 1957, according 
to statistics for the IATA scheduled airlines. These statistics 
(see table, right) show that more than 1.9 million passengers 
crossed the Atlantic by air in 1960; the 1957 total was the 
first to exceed one million. Freight totalled 46,849 tonnes in 
1960, more than twice the 1957 total of 20,836 tonnes. 

Compared with 1959, there were strong gains in passenger 
(24.7%), freight (28.7%) and mail (28.9%) in 1960, but the 
increase in seats offered outstripped the passenger traffic growth, 
with a consequent fall of 1.8 percentage points in average 
passenger load factor, to 64.2 The introduction of large 
capacity jet aircraft was reflected in the 2.6 reduction in 
number of flights operated, coupled with a 32.3% increase in 
number of seats offered. The average number of seats per 
flight on scheduled operations in 1960 was 101, of which an 
average of 65 were occupied. 

Although the total number of flights was reduced, there 
was an increase of 25.5%, in the number of all-cargo operations 
across the North Atlantic. An average of 6.2 tonnes (13,450 
Ib.) of cargo was carried on each of the 3,168 scheduled all- 
cargo flights. A general reduction in the amount of charter 
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work by the 18 IATA airlines concerned was noted during 
1960; only mail traffic increased on these flights—and at a 
total of 7 tonnes this was hardly significant! 

As the graphs presented here show, North Atlantic traffic 
is still highly seasonal. It remains to be seen, in 1961, to 
what extent the low-fare off-peak 17-day excursions may 
fill in the mid-winter trough; the growing prosperity of nations 
on both sides of the Atlantic, the importance of international 
travel as a status symbol and the attraction of fast jet travel 
may boost the peak traffic still more in proportion and thus 
aggravate the seasonal problem. 


NORTH ATLANTIC SCHEDULED AND 
CHARTER TRAFFIC, 1960 


| | © 

Scheduled Operations Eastbound |Westbound | Both Ways % Changs 
Flights | 

First | 163 | 164 327 —78.7%, 

Tourist* | | 100.0%, 

Economy | 1,293 | 1,332 2,625 +0.3%, 

Mixed | 12,037 12,054 24,091 +0.4% 

Total Passenger 13,493 13,550 27,043 —3.9% 

Cargo | 1,714 1,454 3.168 | +25.5% 

Total 15,207 15,004 30,211 —1.5% 
Seating Capacity 

First | 290,594 290,907 581,501 +24.7Y, 

Tourist* 12,094 12,152 24,246 —79.BY, 

Economy 1,066,319 1,068,582 2,134,901 + 43.8% 

Total | 1,369,007 | 1,371,641 | 2,740,648 | +32.3% 
Passengers 

First 150,848 155,418 306,266 +4.1% 

Tourist* 4,869 5,376 10,245 —B1.4Y, 

Economy 682,677 761,584 1,444,261 + 43.2%, 

Total 838,394 922,378 | 1,760,772 + 28.84, 
Average Load Factor 61.2% 67.2", | 64.2", —1.8Y 
Cargo (tonnes) 

Passenger flights 12,051 14,406 26,457 + 38.3%, 

Cargo flights 9,589 10,014 19,603 +4344, 

Total 21,640 24,420 46,060 +40.4Y, 
Mail (tonnes) 

otal 9,417 6,681 16,098 +28.8%, 

Charters 

Flights 1,030 1,016 .046 —16.2%, 

Passengers 81,417 77,561 158,978 —7.9% 

Cargo (tonnes) 268 $21 789 78.0% 

Mail (tonnes) 1 6 7 +133% 
All Operations 

Flights 16,237 16,020 32,257 32.6% 

Passengers 919,811 999,939 1,919,750 +247 

Cargo (tonnes) 21,908 24,941 46.849 +28.7Y, 

Mail (tonnes) 9,418 § 6,687 16,105 + 28.9% 


*Tourist class was discontinued on Jne. 30, 1960. 


LOAD FACTOR 
} 
+ + + 
| | 
| 
ist 2nd 3rd 4th fst 2nd 3rd 4th Ist Ind 3rd 4th ist Ind 3rd 4th 
QUARTERS 1957 QUARTERS 1958 QUARTERS 1959 QUARTERS 1960 


4 
; 
| | 
60 } + + + 4 $ + + 4 + + ; + 4 + 
400 + + + + > + > 4 . + + + i] 
' 
350 + + + + + + 
: 200 + a - + + . + + + + + + ‘ 5 + 
9 + + } } + | | + + + 
a 
? ' 13,000}——+- + + + + + + + + + + + T + + 4 
12,500 4 + + + + + t- + + + + 
| 
| | | | | | | 
| | | | | | 
11,00 —— t 
| 
| 
9 SOO}—_— + + + + + 3 
| | | 
| | | i 
7,500 + + + + + + > + + 7 
6.500} 4 4 4 4 | 4 | | | | 
6.0% +— + + + + + + + + + + 
| 
| 
5,000 + - - + + + + 4 4 4 + 4 } 
| = | 
MAIL } 3 


THE AEROPLANE 
and ASTRONAUTICS 


1940—1961 


N the first day of April this year the British Overseas 

Airways Corporation attains its majority. There will be no 
stinting of congratulation to ali who have played their part 
in the tremendous years since 1940 in building up the organiza- 
tion which takes so important a place among the airways of 
; the World, standing seventh in the international table of figures 
; for revenue tonne/kilometres. 

Like every youngster coming of age, B.O.A.C. had forebears 
and in consequence can look back with pride and gratitude 
to its inheritance of skill and experience accumulated by the 
pioneering work of Imperial Airways, which in turn stemmed 
from the evangelism of the first private venture operators at 
the end of World War IL. But this is not the place to talk of 
those very far away days, nor of the Cadman Report and the 
formation of British Airways. 

For the record we note here that the formal conception of 
the Corporation may be said to date from the Royal Assent 
to the British Overseas Airways Act which was given in 
August, 1939. Many of the younger ones in aviation will not 
have a particularly clear recollection cf what was going on 
in April, 1940. Their older colleagues will recall that period 
as one of the gloomiest in their lives. It was only a month 
before Hitler invaded Holland and the resignation of Mr. 
Neville Chamberlain as Prime Minister. 

But the picture was soon to change. The tremendous surge 
of energy that sprang into action on Mr. Churchill’s appoint- 
rs ment as Premier in his place is to be gauged from the fact 
eh, that by November of the same year Capt. D. C. T. Bennett 
arrived in Northern Ireland in the first Hudson to be ferried 
K across the North Atlantic, and with him were another six 

aircraft of the same type. That was the beginning of the 

Atlantic Ferry Organization, It made 2,400 crossings and 
: carried more than 25,000 passengers, laying the foundation for 
“5 today’s trouble-free seven-hour flights. 

But even these splendid efforts were only part of B.O.A.C.’s 
wartime activities. First there were rescue operations at the 
evacuation of France, Norway, Crete and Singapore. Then 
communications had to be reopened and kept open; not only 
westwards but across the North Sea; down to Africa by way 
of Portugal and to Cairo and beyond. 

A service with Yorks between Cairo and the U.K. was 
opened in 1944. The same year saw the completion of the 
1,000th trip of the Return Atlantic Ferry Service. In 1945 the 
Cairo service was extended to Karachi. In that year the air 
routes really began to open up. The flying-boat service 
between Poole and Calcutta went on to Rangoon. Lancas- 
trians, the civilianized versions of the Lancaster, were put on 
to the Australia service which in due course became the 
fastest of its kind in the World. Yorks, using Lancaster 
components, were put on the South Africa route. 
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B.O.A.C. Comes of Age 


Though it has been said that these services were largely 
official in that they were basically laid on for the transport 
of Government officials, equally they helped the reopening of 
business communications. But it is true that it was some years 
after the end of World War Il before B.O.A.C. began to get 
the economics of its operations on to a reasonably competitive 
basis. 

The fact that true peacetime conditions were still far away 
is brought out by the reminder that though in the first month 
of 1946 a B.O.A.C. Sunderland alighted at Singapore, the Return 
Atlantic Ferry Service was clocking up its 2,000th crossing. On 
the other hand L.A.P. was opened as a civil airport in May 
and B.O.A.C. services to Sydney and New York were got going 

Two years afterwards the appointment of Sir Miles Thomas 
as deputy chairman marked the beginning of a period of ruth- 
less reorganization and retrenchment. Sir Miles became chair- 
man in 1949. When he resigned in 1956, the Corporation 
had indeed taken on a new look. In the first year of his 
chairmanship the British South American Airways Corporation 
had been absorbed and the first Stratocruisers acquired. A 
year later goodbye was said to the flying-boats which had 
played their historic part in opening up the Empire Air Routes 
and bridging the Atlantic. People still recall their passing with 
regret but there can be no doubt of the wisdom of the decision. 


North Atlantic 


The Corporation’s first 

Lockheed 049 Constellation, five of which (converted military 

transports) were ordered in January, 1946, to enter London-New 
York service in July of that year. 


landplane, the 


The wind of change was blowing and in 1952 the Corporation 
with tremendous courage and vision inaugurated the first jet air 
services in the World. The coming of the Comet indeed set 
a new fashion in aviation. The disasters which overtook the 
Comet dealt the Corporation a severe blow for it had to wait 
years before jet services could be reinstated and when they 
were able to do so, their competitors had competitive equipment. 

Thaugh Sir Miles Thomas gave up his stewardship in 1956, 
Mr. Basil Smallpeice, who joined B.O.A.C. as financial controller 
in 1949, is today managing director. The year 1956 was an 
important one. In October the first of 10 DC-7Cs arrived to 
ease the pressure and a month later a contract was signed for 15 
Boeing 707s. The Bristol Britannia, arriving after long expecta- 
tions, became the first British aircraft to operate a regular 
scheduled service, non-stop both ways, between London and 
New York. Two years later B.O.A.C., with the arrival of the 
Comet 4, were able to claim inauguration of the first jet trans- 
atlantic passenger service on Oct. 4, 1958. The same aircraft 
enabled the Corporation to make a triumphant return to South 
America after an absence of eight years, in January, 1960. 

Analysing the situation since the end of World War II some 
significant facts emerge. First, let us look at some figures 


The era of the flying boats: left, above, is Boeing 314A 
‘“ Bristol,’’ one of three used on wartime and immediately 
post-war Atlantic services; below a Short Solent taxies 
towards its berth in Southampton Docks. 
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published in this paper on Aug. 5, 1960, showing B.O.A.C. 
traffic in load ton-miles as percentages of World international 
traffic: 
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TABLE |! 
1947 85 1954 9.2 
1948 9.3 1955 8.9 
1949 9.5 1956 8.6 
1950 99 1957 8.2 
1951 11.5 1958 7.8 
1952 11.0 1959 8.2 
1953 10.4 | 1960" 9.7 


*Estimate 


The picture which emerges is that there was a steady improve- 
ment from the end of the War up to 1951-52; thereafter a 
more ar less static position was followed by a relapse in 
1953-54 after the Comet | withdrawal Since then things 
remained largely unchanged until the introduction of Britannias, 
Comet 4s and Boeing 707s began to restore the position 


TABLE I! 
BOAC and al! ICAO Airlines Costs/CTM 
1947 /48—1960/61 


Y All ICAO Airlines | BOAC 
cor | (cents/CTM) (cents/CTM) 
1947/48 46.3 68.0 
1948/49 448 59.0 
1949/50 39.4 §2.2 
1950/51 36.5 47.5 
1951/52 36.8 46.1 
1952/53 37.1 48.0 
1953/54 36.2 | 45.5 
1954/55 35.0 46.2 
1955/56 34.6 44.0 
1956/57 35 46.4 
1957/58 34.5 45.1 
1958/59 33.2 42.2 
1959/60 32.0 38.0 
1960/61 | 33.0* 


* Estimate. Note: ICAO figures for calendar years. 


Another table in the same article shows that B.O.A.C. made 


quite spectacular progress since 1957-58 in improving its 
efficiency. Cost per capacity ton-mile was reduced by no less 
than 27°, during the past three years. Some of this progress 


is no doubt directly due to the improved equipment—Britannia, 
Comet 4 and Boeing 707—which has entered service, but there 
seems also to be little doubt that increased organizational 
efficiency, particularly on the engineering side, played a big 
part. Engineering costs per capacity ton-mile have, indeed, 
been almost halved during the past three years 

To sum up it would appear that there are good prospects 
that, in the years now ahead, B.O.A.C. will now be able to 
go forward into its most successful period to date. It should, 
in that period, be able to consolidate its financial position 
while maintaining a rapid rate of traffic growth which will give 
it an increasing share of world traffic. With the coming of 
the VC1O0 in 1953-64 it should at long last be able to establish 
itself in a long-term fully competitive position on all routes 
using British aircraft only 


The Britannia 312, which entered B.O.A.C. service in 1957, was 
the first turbine-powered transport to operate over the North 
Atlantic. 


At 21 everything depends on looking forward. The new 
chairman of B.O.A.C., Sir Matthew Slattery, has said: 
“Whatever we have achieved in aviation so far—and it is a 
staggering performance—it is as nothing compared with what 
we should be able to do in the next 21 years. And it is 
the younger men and women who will drive the industry 
ahead into the supersonic age and beyond. So although a 2Ist 
anniversary is a proud achievement I see it as the launching 
platform for the next stage. May those of you who are still 
in aviation in 1982 be in a position to look back with pride 
and forward with equal confidence.” 

And in this exciting prospect the part to be taken by new 
British aircraft and new equipment, particularly as regards 
all-weather flying, is destined to play a vital réle. There is 
every reason to believe in the achievement of the chairman's 


high hopes 


A 12-year comparison of B.O.A.C.’s scheduled service traffic 
and financial results. 


1948-49 1959-60 

Capacity ton-miles | 86,401 049 | 433,513,756 
Revenue ton-miles } 53,476,140 | 245,989,195 
Freight ton-miles 9,839,942 39,266,715 
Overall load factor | 61.9% 56.7% 
Passenger miles | 362,101,251 1,835,354,032 
Passenger load factor | 66.1% 3% 
Passengers carried } 120,334 587,372 
Revenue aircraft miles } 25,772,196 46,060,478 
Unduplicated route mileage | 60,954 105,255 
Number of employees | 18,977 19,131 
Operating revenue | £15,155,017 £70,483,130 
Operating expenditure | £21 337,431 £66,182,557 


The Comet 4 is seen here taxiing in at London Airport to complete the first scheduled North Atlantic flight by a turbojet 


transport in October, 1958. 
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Upper Airspace 
Control 


|‘ the summer of 1959 the first step in the setting up of a 
United Kingdom upper-airspace control system was initiated 
with the introduction of the Upper Airspace Interim Radar 
Scheme. Now working on an extended operational basis, this 
scheme was a joint Air Ministry and (then) Ministry of Trans- 
port and Civil Aviation venture to exploit the potentiality of 
existing R.A.F. and civil A.T.C. radar facilities to provide a 
radar surveillance service for military and civil aircraft flying 
above Flight Level 250 (approximately 25,000 ft.). 

For this service the U.K. airspace has been divided up into 
three Upper Flight Information Regions (U.F.I.R.s), through 
which run a network of Upper Air Routes (U.A.R.s), which are 
at present designated numbers one to ten. 

The broad aim is to ensure that separation is maintained 
between aircraft operating within these U.A.R.s and between 
these aircraft and military traffic flying “area radar”; to 
provide information on the relative position of other aircraft 
on conflicting flight paths and to initiate avoiding action; and 
to provide navigational information and assistance service as 
required. 

At the present time three joint military/civil upper-airspace 
A.T.C. radar units—sited at Bishops Court, Downpatrick, 
County Down; Hack Green, Cheshire; and Sopley, near Christ- 
church, Hampshire—are in operation and provide cover in 
portions of the Scottish, Preston and London U.F.ILR.s, as 
illustrated in the two accompanying maps. Later this year a 
fourth upper-airspace A.T.C. radar unit is expected to come 
into service at Boulmer, near Alnwick, Northumberland, and a 
fifth unit is to be established in the south-east of England. 
When all five are in operation, complete upper-airspace A.T.C. 
radar-surveillance coverage of the U.K. will be provided. 

All three of the present operational joint A.T.C. radar units 
are R.A.F. stations previously employed within the U.K. air- 


The broken line represents the boundary of the operational 
trials area for the Upper Airspace Interim Radar Scheme. 
The ten Upper Air Routes are also indicated. 
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Primary long-range plan-position 
radar information for the oper- 
ations room is provided by this 
Type 80 aerial array. Two 
height-finder radars can be seen 
“nodding” in the background. 


Photographs copyright 
“The Aeroplane and Astronautics” 


defence radar system. Now manned by civil and R.A.F 
controllers, the unit at Bishops Court was the first to be 
established and started operating in an experimental trials 
capacity over the north-western area of the U.K. in July, 1959 
The other two, also jointly manned, were recently brought into 
service to provide cover over central and southern England and 
the western approaches to the U.K. 

In addition to the operational unit at Sopley, there is also an 
integrated military/civil A.T.C. contro] officers’ training school 
staffed by both R.A.F. and M.o.A. instructors. 

Primary equipment at each of the three units comprises two 
main search radars—a Type 80 providing complete surveillance 
cover out to 180 n. miles, and a Type 7 giving coverage to a 
radius of 120 n. miles—two long-range height-finding radars of 
the FPS.6 type and a short-range height finder such as the 
Type 13. Various other facilities are employed at the three 
radar units, depending upon their other local tasks and 
requirements. 

Both the pictures obtained by the two long-range plan- 
position radars can be presented on the same or separate PP! 
displays, and the Sopley and Hack Green units have IFF 
facilities for use with military aircraft. This equipment is also 
due to be fitted at Bishops Court, and all three units will be 
capable of using their secondary radar facilities to help in the 
initial identification and tracking of both civil and military 
aircraft fitted with airborne transponders. 


Bishops Court A.T.C.R.U. 


Typical of all three A.T.C. radar units, Bishops Court 
provides a monitoring service from approximately 10° West, 
which is the eastern boundary of the North Atlantic Control 
Area, to the Greenwich Meridian in the east, and from latitude 
57° North down to its southern boundary at latitude 52° 30’ 
North. It is linked by landline communications with Hack 
Green A.T.C.R.U., the Scottish A.T.C. Centre at Prestwick. 
the Preston A.T.C. Centre and other operationally associated 
units. 

Its main 24-hours-a-day task is the control of transatlantic 
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traffic, either westbound aircraft coming up from the National 
Airways system below 25,000 ft., or eastbound aircraft picked 
up at latitude 10° West and passed through to Hack Green 
A.T.C.R.U., or check points at Wallasey or Oldham, and the 
non-route-flying military and civil aircraft in transit through the 
area off the U.A.R.s. Other responsibilities of the unit are 
the control of military and M.o.A. aircraft using the bombing 
ranges at Jurby, Isle of Man, and West Freugh, Mull of 
Galloway, and contractors’ aircraft, such as those of English 


Right, the five upper airspace 

controller positions at Bishops 

Court. Three are manned by 

civilians and two by R.A.F. 
officers. 


Below, left, the supervisor's 
console containing twin PPI 
displays of the overall area 
covered by the radar unit. 
Monitored by two trackers, 
targets are passed to one of 
the five A.T.C. controllers. 


Below, one of the two height- 
finding radar positions in the 
operations room at Bishops 
Court. Provided with target 
range and bearing information 
by a controller, the operator 
fixes the aircraft’s echo on the 
left hand display and reads off 
its height from counters. 
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MAXIMUM COVESAGE 


Range and height coverage provided by the three operational 

upper airspace radar units at Bishops Court, Hack Green and 

Sopley. Heathrow radar coverage, which does not operate 
above 25,000 ft., is also shown. 


Electric operating from Warton, near Lytham St. Annes, on 
test flights. 

The operations room contains one supervisor's position with 
two ppi displays showing the overall picture which is used to 
co-ordinate the work of the complete unit. The supervisor 
allocates targets to one of five control positions, which are 
manned by three civil and two R.A.F. controllers. Two of 
the civil controllers deal with transatlantic traffic and the other 
one controls the West Freugh bombing range, while one R.A.F. 
controller monitors U.S.A.F. and R.A.F. aircraft and the other 
controls the Jurby bombing range. 

Since the unit started operations in July, 1959, to the end of 
December, 1960, a total of 10,000 aircraft (4,000 civil and 6,000 
military) have been provided with radar service in the upper 
airspace. The current rate is approximately 500 civil and 800 
military aircraft per month. In addition to upper-airspace 
control, the radar unit operates as part of the Airways crossing 
service for military traffic flying below 25,000 ft. This service 
has taken some 50,000 such aircraft through the Airways during 
the past two years. 


Future Plans 

The different requirements of military and civil operations in 
the upper airspace present problems which can be resolved only 
by joint co-operation, and the R.A.F., which still accounts for 
65% of the flying within the U.K., intends to extend the present 
upper-airspace radar service to the lower levels, including 
Airways. In addition, future and more powerful radars for air 
defence will also contribute directly to the radar coverage over 
the U.K. for A.T.C. surveillance. 

Radar pictures from these new defence facilities will be 
relayed to the new joint A.T.C.C.s, the first of which is to enter 
service in 1964 to replace the present Southern Centre at 
Uxbridge. The military system will be automatic and 
it is planned to locate the data processing, data storage and 
computing facilities, required to solve air-defence problems, so 
that they will be readily available to the new A.T.C.C:s. 

By making available to A.T.C. this equipment being 
developed for defence purposes by the R.A.F., it is considered 
that it will be possible to advance the introduction and 
improvement of control facilities for civil and military traffic 
by several years.—P.R.R. 
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The Fighting Services 


Second C.A.S. Conference 


AST week Air Chief Marshal Sir Thomas Pike, the Chief of 
the Air Staff, held the second of his annual conferences 
of United Kingdom and overseas Commanders-in-Chief in the 
Air Ministry. The object of the conference was to discuss the 
broad strategic problems which affect the Service now and in 
the next decade, and also to consider the operational, organiza- 
tional and personnel problems affecting commands, 
The C.A.S. intends to hold these conferences in the spring 
of each year and a similar meeting with U.K. commanders only 
in the autumn. 


\ir Rank Appointments 


IR VICE-MARSHAL E. N. LOWE, C.B., C.B.E., has 

become Director-General of Equipment at the Air Ministry 
in succession to Air Vice-Marshal Sir Geoffrey Worthington, 
K.B.E., C.B., who has retired from the Service. A.V.M. Lowe 
has been A.O.C., No. 40 Group, Maintenance Command, since 
February, 1958, and before that was Senior Air Staff Officer, 
No. 41 Group. 

Air Commodore C. M. Wight-Boycott, C.B.E., D.S.O., is to 
become Commandant of the Royal Oberver Corps on May 29. 
A former night fighter pilot, he has been Director of Logistics 
(Forecasting and Planning) at the Air Ministry since September, 
1958, before which he was Director of Operational Require- 
ments (A), 

Air Commodore B. P. Young, C.B.E., who had been Assistant 
Chief of Staff (Operations and Intelligence) at H.Q., Allied 
Forces Central Europe, since May last year, has become 
Assistant Chief of Staff (Intelligence) at H.Q., Allied Air Forces 
Central Europe. Air Cdre. Young left the operations staff of 
Headquarters, No. 1 (Bomber) Group, in 1955, to command 
the O.C.U. at Gaydon. From 1957 to 1960 he was on operations 
duties at Headquarters, Bomber Command. 


Paris Show Participation 
LL three Services are to take part in the Paris Air Show at 
Le Bourget which opens on May 26. 

The Royal Navy will be represented by an aerobatic display 
with Scimitars and the Army’s representation will include a 
Thunderbird battery of No. 36 (G.W.) Regiment, Royal 
Artillery, and a team to man a Blue Water surface-to-surface 
guided missile 

Lightnings of No. 74 Squadron will be the highlight of the 
R.A.F. participation, which will also include the Central Flying 
School's aerobatic team of four Jet Provosts, three Bomber 
Command Victor B.ls, and a Vulcan B.2. In addition, there 
will be a Javelin FAW.9 carrying Firestreak AAMs, a Victor 
B.1, a Vulcan B.2 and a Transport Command Britannia in the 
static display. 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint- 
ments: 

Air Ministry: We. Cdr. H. E. Bennett, M.B.E., to the Depart- 
ment of the Air Member for ret and Organization; 
S. McCreith, A.F.C., and We. Cdr. I. MacDonald, A.F.C 
Department of the Chief of the Air Saft 


Bomber Command: Sqn. OT. M. R. Green, W.R.A.F., to Head- 
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quarters as Command W.R.A.F. Administrative Officer, with acting 
rank of Wg. Off. 

Fighter Command: Gp. Capt. C. F. Bradley, D.S.O., A.F.C., to 
R.A.F. North Coates to command; Sqn. Ldr. R. Morris, to R.A.P. 
Lindholme for technical duties, with acting rank of Weg. Cdr. 

: Gp. Capt. J. R. H. Merifield, D.S.O., 
to Headquarters as Group Captain Plans, 
ining Command: We. Cdr. S. Wandzilak, O.B.E. 
.. to R.A.F. Oakington to command the Administra- 
tive Wing : Sqn. Ldr. J. E. W. Teager, A.F.C., to Headquarters for 
flight safety duties, with acting rank of We. Car. 


Transport 
D.F.C., A.F.C., 


Technical Training Command: Weg. Cdr. E. Baldwin, D.S.O., 
O.B.E., D.F.C., D.F.M., to R.A.F. Bircham Newton as Chief 
Instructor. Wg. Cdr. R. S. C. Cater, to Headquarters for education 
duties. 


Far East Air Force: Wg. Cdr. J. S. Hando to R.A.P. 
Senior Equipment Officer. 

Other Appointments: Gp. Capt. C. E. 
and Lisbon as Air Attaché; Gp. Capt. R. J. Gosnell, D.S.O., 
D.F.C., to the N.A.T.O. Defence College, Paris, for studies; Gp. 
Capt. R. F. Watts to Headquarters, Allied Forces Central Europe 
for staff duties. 


Changi as 


A. Garton to Madrid 


More Service News 

Bristol U.A.S. Dinner.—The eighth annual dinner of the Bristol 
University Air Squadron is to be held at R.A.F. Hullavington on 
Friday, May 5. All past and present members are invited to attend 
and should contact the Mess Secretary, Officers’ Mess, Bristol 
U.A.S., 12 Whiteladies Road, Bristol, 8 

No. 11 Squadron History.—Present members of No. 11 Squadron 
are compiling a pictorial history and would be grateful in hearing 
from anyone who can provide or loan photographs, with dates 
if possible, connected with the squadron. Anyone who can help is 
requested to write to Fit. Lt. T. J. Betterton, No. 11 Squadron, 
R.A.F. Geilenkirchen, B.F.P.O. 40. 

Bomber Command Reunion.—The [6th annual reunion of the 
Headquarters Bomber Command Association of Officers is being 
held at R.A.F. High Wycombe, on Saturday, May 27. Any members 
who have not from Gp. Capt 
J. B. Wray, D.F.C. Association, at Head- 
quarters, Bomber Command. R.A.F. Bucks. 


received details can obtain them 
honorary secretary of the 
High Wycombe, 


OPERATIONS IN ADEN.—Left, a Beverley 
of No. 84 Squadron based at R.A-F. 
Khormaksar taking off from an 850-yard 
airstrip at Dhala in the Western Aden 
Protectorate recently after delivering a 
5,000-gal. storage tank to the local garrison. 
Above, a Wessex HAS. 1 preparing to lift a 
Mobat 105-mm. anti-tank gun ashore from 
the carrier “ Bulwark” during a recent 
Commando exercise in the desert west 
of Aden. 
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BRITISH OVERSEAS AIRWAYS 
CORPORATION 


on the occasion of their 


21°" ANNIVERSARY 


of operational flight 


are proud to have been associated with B.O.A.C. 
throughout the whole of this period 
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This is the aircraft... 
CHP 0/700) 


... that pioneered 
in 1919 


Britain's overseas air lines ... 
(operated by Handley Page Transport Ltd.) 


... that became 


Imperial Airways... 
Cin 1924) 


... that then became B 0 A C 


(twenty-one years ago. Congratulations) 


And this is the company ... HANDLEY PAGE Ltd... 


... that built all the aircraft... 


| 
t 
he 
3 
1 
KE - 
i 
é 
Vict d Herald 
: ... that in half-a-century ... led to today's ... Victor an era 


MARCH 30, 1961 


Maintaining 


THE AEROPLANE 
and ASTRONAUTICS 


the Deterrent in the Future 


By Air Marshal Sir Gerald Gibbs, K.B.E., C.LE., M.C., R.A.F. (Retd.). 


ERTICAL take-off is now on its way, for agreement has 

already been reached between Mr. Thorneycroft, Minister 
vf Aviation, and German officials in Bonn for the joint 
vevelopment of a vTov strike fighter based on the Hawker 
P.1127. 

But the public (and perhaps some officials too) do not seem 
to have yet been made aware of the paramount defence 
importance of this new development. Not so many people may 
have appreciated that we are seeing the unfolding of a new and 
revolutionary era in military aviation in which, even if Russia’s 
strike capacity increases, the coming of vertical take-off should 
enable our bombers to remain invulnerable to surprise attack. 

Today, instead of being able to use almost any sizeable field 
of grass as in the beginnings of flying, Service aircraft have 
become more and more dependent on, and pinned to, a com- 
paratively small number of huge fixed bases. Not only is this 
a handicap to the operation of fighter and heavy transport 
aircraft in forward and undeveloped areas but in this nuclear 
age the small number of their bases—which are well known to 
the Russians—has made our heavy bombers (which constitute 
the major part of the British and American deterrent force) 
more vulnerable to surprise attacks on the ground by aircraft 
and by rocket missiles. This vulnerability has been countered 
by various measures—including dispersal and rapid take-off 
but still poses a considerable problem. That part of our 
deterrent composed of missiles is similarly vulnerable. 

The theory of the deterrent against war is, of course, that an 
aggressor will be deterred from attack by fear of nuclear 
retaliation by our forces; but the deterrent ceases to be 
“credible” if the aggressor believes that by getting in a first 
overwhelming nuclear strike—a ‘“ Pearl Harbour” attack—he 
can destroy our retaliatory power (whether consisting of aircraft 
or missiles) at a comparatively few well-known bases. 

The coming of vertical take-off bombers will be a great 
advance in maintaining the invulnerability of our deterrent 
forces, for our bombers could be dispersed singly throughout 
the country based on great numbers of small camouflaged 
“pads.” The aircraft will be camouflaged too. Some of the 
pads may look like tennis courts—and cou!d be used as such 
when unoccupied! Moreover, the inherent rapid mobility of 
aircraft would enable these nuclear bombers (some of which 
would be carrying a “ stand-off * weapon like Skybolt) to move 
from one pad to another far more quickly than missiles can 
be moved so a potential attacker would never be sure where to 
find them. They might even be in the air. 

When this vertical take-off bomber system comes into being, 
an aggressor will be faced with the impossibility—already very 
difficult—of knocking out our retaliatory forces with a surprise 
blow. The “ credibility ” of our deterrent against nuclear attack 
will thus be maintained and indeed increased—and compara- 
tively cheaply too. The temptation for an aggressor to make 
a “ Pearl Harbour” type of attack will be removed. 

It would, however, be quite wrong to run away with the 
idea that all this is coming to pass overnight. Though vtor 
fighters will soon be in production, fighter-bombers too, 
capable of carrying nuclear weapons over considerable dis- 
tances, many years, perhaps a decade, will elapse before the 
heavy vrot bombers of very long range could be in service. 

In the inter‘m then, of what—failing some unforeseen tech- 
nical “ break through "—are the British and American deter- 
rent forces likely to be composed? We dare not rely exclu- 
sively on one type of weapon—for it takes many years to 
develop each one, and without the grim test of war no one 
can be absolutely certain which of the deterrent forces will 
be really effective. They may all have their essential place. 

At present they consist of long-range bombers with nuclear 
bombs, Intermediate Range Ballistic Missiles (IRBM), Inter- 
continental Ballistic Missiles (ICBM), and a few Polaris 
weapons mounted in submarines. The bombers, which will, 
as the Defence White Paper confirms, be our main deterrent 
for very many years, have the advantage, given by human 
crews, of greater flexibility and reliability. However, their 
successful penetration against modern defensive fighters and 
rockets has been questioned by some. 

The fact that the U-2, without any of the protective devices 
carried by bombers, succeeded in getting half-way across 
Russia. and is believed even then not to have been shot down 


HAWKER VTOL.—The P.1127, seen here with its unorthodox 
undercarriage fully extended, made its first flight on Mar. 13. 


but to have had engine trouble, gives confidence that the 
bombers—coming in numbers from many directions—could 
get adequate penetration. In any case they are now beginning 
to carry the “stand-off bomb,” Blue Steel, so avoiding the 
necessity for them to go all the way to the target. 

The World is much impressed by the nuclear might of the 
U.S.A. and U.S.S.R., but even with smaller forces the power 
of nuclear weapons is so great that saturation is reached quite 
soon, and already Britain's V-bomber force has the ability 
to devastate all Russia, even acting on its own if the U.S.A., 
with her own responsibilities stretching right across the Pacific, 
were temporarily fully extended elsewhere. And yet our 
expenditure on the nuclear deterrent is only about 10% of the 
total defence vote. 

In the next stage of deterrence, a few years ahead, our 
armoury will include Skybolt. In this stage we may also expect 
to see supersonic bombers flying at very low level below radar 
and rocket defences, and vrot fighter-bombers capable of 
delivering nuclear weapons over very significant distances. 

By this time reinforcement by the Polaris weapon should be 
coming along in numbers, mainly based on nuclear-powered 
submarines but also in surface ships and on land. The sub- 
marines however are extremely costly. The expenditure on 
each one and its weapons has been variously estimated at 
between £30,000,000 and £40,000,000. Moreover though more 
secure than the surface ships, they are not by any means invul- 
nerable to modern methods of detection and destruction. 

A few years of this stage and we should be entering the 
period we have been discussing when the long-range vTOL 
bombers, subsonic and supersonic, could begin to constitute a 
vital part of the deterrent—being comparatively cheap, very 
mobile, and most widely dispersed and camouflaged against 
attack on the ground. They will have the further advantages— 
as compared with the missiles—of being capable of being 
recalled from a mission and of being used more than once. 

It is fortunate that a great part of our deterrent forces will 
continue as now to consist of manned aircraft, for they retain 
the capability of also taking part in minor warfare using con- 
ventional high explosive weapons. If on the other hand all 
our hitting power were put into weapon systems whose sole 
role is deterrence (or in the event of the failure of the deterrent, 
total warfare) then, should nuclear disarmament ever become 
a reality, we should only possess white elephants, and very 
expensive ones at that. 

We have to face the fact that until sanity returns to the 
World, security and peace depend not only on conventional 
forces, which form a shield against successive small invasions 
nibbling away free Western territory and peoples, but also on 
a credible deterrent—on the realization by a potential aggressor 
that terrible retaliation would fall on his country if he attacked. 
We must keep him quite sure that he cannot avoid that retalia- 
tion by a sudden surprise attack, by treacherous destruction of 
our retaliatory forces, our deterrent. And in a secure deterrent 


the formidable vrot fighter-bombers which will soon be coming 
long-range bombers which are still a good 
Let us press 


along and 
many years ahead, will both play a great part. 
on with their development. 


345 
s 
q 
2 é 
: 
ep 


THE AEROPLANE 
and ASTRONAUTICS 


346 MARCH 30, 1961 


Towards More Space Co-operation 


ATEVER may be the action taken by European 

countries in arranging their collective programmes of 
space research and development, it is most unlikely that the 
trend started by the United States Government involving 
co-operative programmes of space-research with NASA will 
be curtailed or abandoned. Rather, as more programmes of 
mutual scientific and commercial interest appear, co-operation 
is likely to grow ever stronger. 

As is now well known, the British National Committee 
on Space Research has arranged to provide a number of 
research instruments in S-S1 satellites which have been 
engineered in the United States. How generous this arrange- 
ment is can be gauged from the fact that not only are the 
Americans supplying the satellite structure, complete with 
telemetering transmitter, tape recorder and power supplies, 
but they are also providing the Scout four-stage rocket and 
its launching facilities at Wallops Island—all cost-free. 

If the initial launching early next year is a failure, back-up 
launchers and satellites will be available. Duplicate sets of 
scientific instruments are being provided by the U.K. to cater 
for this eventuality. 

In this way we have been enabled to embark on a useful 
satellite research programme for as little as some £200,000 
p.a., virtually the cost of supplying the instruments. 

A different set of experiments for a second U.K./U.S. 
scientific satellite is already under discussion, while that of 
a third is scheduled for later consideration. 

Not only will more countries take advantage of the facilities 
offered by NASA but different techniques may be offered 
in the future. One of particular interest is that demonstrated 
in the launching of the Transit navigational satellite where a 
second, smaller, research satellite goes into orbit in a pick-a- 
back arrangement, the two being designed to spring apart and 
operate independently. 

It is now reported that USAF Ballistic Missile Division is 
‘men to develop radiation-measuring satellites to be 

unched in conjunction with Midas IR missile-detection 
satellites. 


Clearly, this technique would be most applicable for the 
launching of scientific instruments in co-operative research 
programmes. It will offer the opportunity of complete 
satellites being designed and manufactured by scientific groups 
in any part of the World. Even the Russians might feel 
disposed to orbit the small research satellites of other nations 
if this could be done without foreign scientists being present 
at their rocket bases to supervise the installation. 

With the “ pick-a-back” technique, it would merely be 
necessary for the launching agency to provide details of 
suitable attachment fittings and the co-operating scientists to 
provide technical specifications of the proposed satellite, giving 
weight, dimensions, etc. The complete satellite could then be 
developed and tested before being handed over to the appro- 
priate authority for launching at an arranged time. It would. 
of course, employ the newly agreed international radio 
frequency of 136-137 Mc/s. 

World Resources 

The importance of extending the research opportunities 
to scientists throughout the World was emphasized by Mr. 
James E. Webb, NASA’s new administrator, during a speech 
at the Dr. Robert H. Goddard Memorial Dinner on Mar 
16. “No single nation and no single group of men, no 
matter how advanced or how rich in resources, can have 
a monopoly in knowledge,” he said. “Space research is 
based on such an advanced technology that it must draw upon 
the entire World for its ideas, for the insights it must apply 
to the real meanings of factual information, and for the 
increased knowledge that will bring ultimate benefits.” 

The programme which the Space Administration is now 
conducting, or preparing to conduct, with the scientists of 
other nations, he said, is based on a number of carefully 
arranged policies: 

(1) Proposed projects are clarified and defined through informal 
technical discussion prior to the negotiation of formal agreements. 
This is to avoid the risk that expectations will outrun the possibility 
of fulfilment. 

(2) Co-operative projects must have valid scientific content; must 
be specific and reflect mutual interests and capabilities; and in the 
optimum case should represent experiments or other projects which 
the Space Administration would itself wish to carry out if they were 
not to be done jointly. 

(3) Sponsorship or support must be undertaken centrally by the 
co-operating governments as a means of assuring adequate sustained 
support and the selection of the specific projects to be undertaken 
from the multiplicity of individual and agency interests which exist 
in most nations. 

(4) Funds will not be granted or exchanged between nations but 
each nation will pay for that portion of the co-operative programme 
which represents its own commitment of staff or material. 

(5) Scientific results of co-operative enterprises must be made 
generally available to the World-wide scientific community consistent 
with the interests of the prime experimenters in publishing the results 
of their own work. 


Canadian and Japanese Projects 

Based on these five principles, NASA is now engaged in a 
wide range of international activities. Im March, 1959, the 
U.S. National Academy of Science delegate to the International 
Committee for Space Research, offered, on behalf of the Space 
Administration, to place into orbit individual experiments or 
entire satellites of mutual interest prepared by scientists of 
other nations. 

The first international satellites are already being prepared 
in the United Kingdom and Canada for launching in 1962. 
The initial U.K. satellite will conduct environmental investi- 
gations (cosmic rays, ion mass spectrum, electron density and 
temperature and solar radiation), while the Canadian satellite 
will sound the ionosphere from above. Preliminary discussions 
relating to a French satellite are under way, and the Japanese 
government has shown an interest in a similar programme. 

NASA has also encouraged and assisted in the development 
of sounding rocket programmes conducted abroad, and 
co-operates in the activities of foreign rocket teams where their 
objectives contribute to the overall goals of space research. In 
particular, sounding rocket programmes of synoptic value o1 
especial geographic significance are encouraged. Upper air 


The « pick-a-back "’ technique of launching two satellites by one 
rocket is exemplified in this picture of a 250 Ib. Transit navi- 
gational satellite with a 57 Ib. Lofti ionosphere research satellite 
mounted in tandem. They are designed to spring apart in orbit. 
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Fourteen Minitrack stations have now 
been established in various parts of the 
World for tracking satellites and obtain- 
ing their telemetered information. This 
picture shows part of the NASA-supplied 
equipment of the British station which 
is operated by scientists of the Radio 
Research Station of D.S.1.R. at Winkfield, 
Berks. 


experiments utilizing grenades and chemical reagents are 
especially suitable for the initial phases of foreign programmes. 

In the programme of the Italian Space Committee, for 
example, a series of launchings was proposed to create sodium 
vapour clouds for the measurement of winds and temperatures 
in the high atmosphere. “A successful test has already been 
conducted in Sardinia, and we hope there will be further 
launchings in April, synchronized with launchings of our 
own from Wallops Island,” said Mr. Webb. 

In this programme, the Italian Space Committee arranged for 
the necessary rockets, established a launching site and copducted 
the launching, provided optical instrumentation to retrieve the 


Next year, experiments in transatlantic communication using 
active repeater satellites developed to NASA specification under 
Project Relay are expected to begin between the U.S. and 


Great Britain. This NASA drawing shows the principle of the 
satellite—but not the actual configuration. 


data and will reduce and analyse them. The Space Administra- 
tion sponsored the Italian purchase of rockets in the United 
States, provided a basic launcher, and contributed the payloads. 
Technical advice was also offered. 


Tiros Co-operation 

Another constructive contribution to space research lies in 
supporting ground research. A programme of this type was 
arranged in connection with the utilization of Echo I, and, with 
the co-operation of the French and the British, Mr. Webb 
continued, resulted in the first transatlantic communication by 
means of an artificial satellite. 

A similar more extensive programme was organized jointly 
with the U.S. Weather Bureau in connection with Tiros HI, 
inviting foreign weather services to conduct meteorological 
observations, synchronized with the passes of the satellite, and 
to analyse the data from both sources. Instrumentation diffi- 
culties restricted the programme, but a valuable organizational 
pattern was established and will be utilized again with the 
launching of Tiros III. 

The Tiros weather satellite offers the first step in the establish- 
ment of a global weather reporting and prediction network. To 
advance this effort, NASA is giving consideration to the 
expansion of the Tiros programme by the addition of a sufficient 


number of satellites to keep at least one constantly in orbit 
pending the development of the Nimbus programme which will 
succeed it. 

Ground Tracking Facilities 

The ground-based programme, such is needed to support the 
meteorological satellites, will maximize the scientific value of 
satellite programmes by making available important supplemen- 
tary information and by greatly expanding the number of com- 
petent scientists attacking the problems of data analyses and 
correlation. Further, it will engage foreign scientists in space- 
related activities, stimulating interest and providing necessary 
knowledge. 

NASA’s overseas tracking and communication stations, Mr. 
Webb said, present a unique opportunity for contributions to 
the pattern of open co-operation in space research. Of about 
two dozen overseas facilities, more than half are already 
operated wholly or in part with the assistance of foreign 
nationals. Indeed, the speaker emphasized, the cost of operating 
several stations is fully borne by the co-operating countries. 
Increased participation in the operation of the global network 
is encouraged and a training programme for this purpose is 
under way. 

Foreign scientists entering the new technology of space 
research need technical advice and experience. A post-doctorial 
research and training programme, administered by the National] 
Academy of Sciences, makes it possible for foreign as well 
as domestic scientists to pursue space-connected projects in the 
United States. In a second and separate programme, NASA 
offers laboratory support and training for extended perjods to 
scientists appropriately sponsored by their governments. 

Possible training locations include the Goddard Space Flight 
Center, the Jet Propulsion Laboratory, the Wallops Island 
Station, and the tracking station at Goldstone, as well as other 
NASA centres and a number of university laboratories, Plans, 
said Mr. Webb, include vehicle and launch operations; payload 
design, packaging and testing; space science programmes; track- 
ing, telemetry and communications; and data processing. 

In closing, he said he would like to emphasize that the exten- 
sive activities which the Space Administration is now under- 
taking are really but a preliminary effort to the World-wide 
utilization of the benefits which will inevitably flow from the 
programmes conducted by NASA in research, in development, 
and in the application of space science and technology for the 
good of all mankind. The development of qualified scientific 
and technical personnel in all co-operating nations will be of 
the greatest value when the time comes to utilize a global 
communication network based on communication satellites. 

‘If we have learned anything about major new break-throughs 
in science and technology in the period beginning with World 
War II, when massive programmes were put into effect, it is 
that we have consistently underestimated the potential of the 
new technology and the requirement for trajned personnel. The 
programme of the National Aeronautics and Space Administra- 
tion is a realistic and soundly based effort to lay a foundation 
for the requirements that we and other nations will inevitably 
face in the years ahead,” Mr. Webb concluded. 

So far as Britain is concerned, another avenue of co-operation 
will open next year with arrangements which the G.P.O. have 
made to undertake ground-tracking experiments in conjunction 
with the NASA Relay project for an active communication 
satellite. A ground station with a large steerable antenna is 
expected to be erected somewhere in south-west England in time 
for the initial launchings in late 1962. 
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A Minister for Space ? 


R. WOODROW WYATT (Lab., Bosworth) was given leave 

in the House of Commons on Mar. 21 to introduce a Bill 

to provide for the establishment of a Minister of Space Research 

and Development. Little progress, he said, could be expected in 

this field until a Cabinet Minister was responsible for co-ordinat- 

ing everything to do with space, At present, too many Ministers 

had a “fringe interest” and none had a single overriding 
concern. 

Whereas the United States and Russia were spending £3 10s. 

r head of population every year on space development, 
Britain was spending not more than Id. The Americans and 
the Russians were spending this amount not merely to boost 
space development but also to act as a spur to other technical 
and industrial development. “We shall soon not be able to 
make advances in industry generally unless we are engaged in 
the space technologies as well,” he declared. 

At present, Mr. Wyatt said, space development was a fringe 
responsibility of various Ministers. It did not even form an 
important part of the Ministry for Science’s responsibilities. 
The Minister, in fact, took a frivolous attitude towards it. On 
Dec. 19, in a television programme, after boasting that the 
whole of his Office could get into an omnibus, he said that 
he did not attach much importance to the possession of a 
rocket launcher. This was at the moment when the Minister 
of Aviation was trying to interest Europeans in Blue Streak. 

The Minister for Science did as much damage to the Minister 
of Aviation’s mission as The Times’ leading article which, at 
that time, sneered at the Minister of Aviation for being an 
assiduous commercial traveller hawking round a commodity 
of doubtful value. 

They could do, Mr. Wyatt continued, with a few more 
energetic salesmen of this kind trying to sell British goods 
instead of succumbing to the general complacency which was 
sapping the morale of the Government and so much of the 
country. 

The Times made its attack just at the time when a party of 
German technicians were in Britain examining the Blue Streak 


Flight-weight prototype of the Saturn C-1 booster seen in the 
fabrication and engineering division at the George C. Marshall 
Space Flight Center, Huntsville, Alabama. The 1.5m. Ib. s.t. 
booster is here fitted with dummy S-IV and S-V second and 
third stages. With all three stages « live,” the C-1 will be 
capable of orbiting a payload of 19,000 ib. at 300 miles, sending 
5,000 Ib. to escape velocity, = launching 2,500 Ib. to Venus 
or Mars. 
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A dummy S-IV second stage for the Saturn C-1 booster is 

assembled at the George C. Marshall Space Flight Center. 

First live round, produced by Douglas and powered by four 

Pratt & Whitney LR-119 engines of 17,500 Ib. s.t. each, is 

scheduled for the fourth Saturn launching at Cape Canaveral 

in 1963. First Saturn, with dummy second and third stages, is 
expected to be launched late this year. 


project. They concluded that The Times, not the Minister of 
Aviation, reflected the real intentions of the Government and 
gave their advice accordingly. If Germany decided not to 
come into a European co-operative attempt to develop the Blue 
Streak it would be the fault of the Minister for Science and 
The Times. 

If there had been a Minister of Space with real weight in 
the Cabinet, said Mr. Wyatt, the matter would have been dealt 
with the other way round. Instead of the Minister of Aviation 
trying to persuade the European countries to produce enough 
money to continue the development of Blue Streak, Britain 
would have gone ahead with it herself. Then, when she had 
made a success of it, she could have asked the European 
countries if they would care to join in, with much more hope 
of their eager agreement. 

Mr. Wyatt’s Bill was brought in and given a formal first 
reading. 
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Bleriot Lecture 


THE AEROPLANE 
and ASTRONAUTICS 


STOL Possibilities 


ORECASTING a “real revolution” in air transport in the 
near future, General Henri Ziegler, general manager of 
Société Anonyme Louis Breguet, said last week in London that 
it would change not only the traffic distribution of airlines, but 
also the economy of the World—and even the political situation 
of many countries. He was presenting the 14th Anglo-French 
joint R.Ae.S./A.F.1.T.A. Louis Blériot Lecture, on Mar. 23, 
and had chosen to speak about the development of short-range 
ait transport through the use of and aircraft. 

In making these prognostications, however, the distinguished 
lecturer did not overlook the parallel possibility of correspond- 
ing changes in overall military aviation. “This new equip- 
ment,” he said, “in its military applications, will also entail 
radical changes in strategical and tactical concepts, since 
mobility through a flexible and fast air transport system will be 
largely increased—thus solving most of the logistic problems.” 

Gen. Ziegler divided his most interesting and informative 
paper into three principal parts. First he outlined the basic 
criteria for the development of short-range air transport, after 
which he discussed in some detail the requirements and traffic 
potential relating to vroL and STOL commercial aircraft. And 
finally he described at some length French experience with the 
deflected-slipstream type of craft as represented by the far- 
sighted Breguet programme. 
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Effect of aircraft speed and headwind on overall journey times 
are shown for a stage distance of 250 miles. 


After showing that air transport as a part of any overall traffic 
pattern has an enormous field for expansion, he said that the 
main thing that the airlines had to sell was speed. But this 
must take into account time spent on the ground and the 
relative importance of such “dead” time grew rapidly when 
the flight time was short or interrupted by intermediate stops. 


First to fly of the Breguet family of deflected-slipstream sTOL 
transports was the Breguet 940. 


To illustrate this he took the case of a 250-mile stage length 
with I-hr. transit time between city terminal and aircraft, allow- 
ing 15 min. taxiing time in addition. A 200-kt. flight speed 
compared with one of 100 kt. would save 25% on terminal- 
to-terminal time. This saving was reduced to 10% if the speed 
were increased to 300 kt.; to 6% with 400 kt.; and to 4% with 
500 kt. 

Another approach to the determination of optimum speed 
was consideration of the effect of headwind. At 100-kt. flight 
speed, a 20-kt. headwind would give a 25-min. delay. At 
200 kt. this would be reduced to 6 min. and at 400 kt. to less 
than 2 min. 

This led to the conclusion that for practical reasons the speed 
of the short-range aircraft must be more than 200 kt. to allow 
fast and reliable service. It must not, however, be too high 
if it were not to penalize the airframe, and the economy, by 
the unavoidable complication involved in high-speed flight. 

As an example of the possibilities in providing, in European 
countries, the operational flexibility so essential to short-haul 
traffic, Gen. Ziegler quoted the case of France, where, he said, 
there were only about 10 major airports and about 20 others 
large enough to accommodate aircraft the size of the Viscount. 
But there were more than 400 airfields in France able to cope 
with the v/STOL transports of tomorrow. 

He pointed out, though, that a slow-flying aeroplane might 
only need a short runway, but it was still restricted in operation 
if its approach angle were very flat. stot characteristics, and 
eventually the hovering capability, seemed to be essential to 
ensure proper safety of operation. 

Economy was the key to the existence of short-range air 
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Direct operating cost as a function of field length for 
50-seat transports over a 250-mile stage. 


travel which would not develop so long as the cost of an air 
ticket was substantially higher than that on railways or buses. 
The main reasons for not travelling were usually the time spent 
and the cost. Gen. Ziegler was quite confident that short-range 
air transport equipped with the proper vehicle would be able 
to overcome both. 

In the second part of his paper the lecturer examined various 
methods applied to fixed-wing aircraft to achieve VTOL or STOL 
capabilities. These he categorized as: low wing loading with 
the powerplant not used at all for lift augmentation; boundary- 
layer control indirectly using the powerplant by bleeding com- 
pressed air from it; convertible aircraft with direct utilization 
of the main powerplant for lift augmentation; and jet lift using 
secondary powerplant. 

Control of the boundary-layer allowed lift to be built up 
sufficiently to achieve low minimum speeds while still limiting 
the wing area to a reasonable value. In the field of transport 
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Direct operating cost as a function of field length for 
50-seat transports operating over a 500-mile stage. 


aircraft with boundary-layer control the only practical achieve- 
ment so far had been the Lockheed C-130 B.L.C. In this 
adaptation of an existing airframe the combined use of air 
generators for boundary-layer control and of propeller slip- 
stream effect had “outstandingly shortened” take-off and 
landing ground-runs. 

Gen. Ziegler thought, however, that this configuration could 
be “ optimized” by utilizing by-pass jet engines on which the 
compressed air would be bled from the cold flow. This, he 
said, would give the obvious advantage of having no influence 
on the overall thermal cycle of the hot part of the engine. 

In the low-speed applications, the boundary-layer control 
technique simply offset the problem of wing loading, as it 
increased the maximum lift coefficient by 50% compared with 
good flaps. The minimum speed was, therefore, reduced by 
20% 


Valuable information was gained from a ‘/7-scale free-flight 
model of the Breguet 940. It has all the aerodynamic and 
propeller pitch controls of the full-scale aircraft. 
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On the other hand the technique could easily be adapted to 
large airframes. “It may be,” the lecturer concluded, “ that 
with such a technique we will see some time very big B.L.C. 
transports serving trunk lines like Paris-London in particularly 
inexpensive conditions.” 

On the subject of convertible aircraft he said that, apart from 
the tail sitters, development had taken place along two main 
lines. In the first, the propulsive elements were rotated (as, 
for example, in the Vertol 76); in the second, the approach was 
to deflect the propulsive jet (either propeller slipstream— 
Breguet 940—or jet efflux—Hawker P.1127) by flaps, vanes or 
rotating nozzles. New possibilities were offered by the com- 
bination of jet engines with lifting fans, driven by the exhaust 
jet during hovering. 

All convertible aircraft had a common feature; because a 
high lift thrust was necessary at take-off, the power available 
for cruising was high. Thus speed was a by-product of v/sToI 
capability. 

Turning to the use of jet lift engines, Gen. Ziegler paid 
tribute to the “ outstanding achievement” of Rolls-Royce in 
the field of small engines which, he said, had made possible 
the concept of an aircraft in which auxiliary jet engines partially 
or totally lift the aeroplane. The remarkable demonstration of 
the Short SC.1 at Farnborough in 1960 proved that this 
approach was sound, 

For a transport aircraft, however, there was a problem 
involved in accommodating the rows of small lifting engines 
into a conventional airframe. This was probably easier with 
the futuristic shapes of the long-range supersonic airliners to 
which such installations were particularly well adapted. 

Gen. Ziegler compared two categories of transport aircraft 
for short/medium range—a vro. craft having two propulsive 
jet engines with deflection and six auxiliary lift engines; and 
an STOL craft with two main and four lift units. This showed 
that there was little difference in economy between sToOL and 
VTOL, because of the necessary power requirement. Changes 
in engine cost and in fuel reserve requirements, however, had a 
“heavy effect” on this economy. 

From a chart giving the power requirements for v/sToL air- 
craft in relation to take-off distance and showing the various 
types considered, the following conclusions were drawn: aircraft 
having a high wing loading and few or no high-lift device; 
had to be over-powered and to take off vertically, otherwise 
take-off distance might easily become prohibitive; aircraft 
having efficient high-lift devices and a lower wing loading were 
much less sensitive to changes in ambient conditions, the loss 
of one engine, etc.; the moderate amount of extra powe! 
required by the propeller stot aircraft was entirely used for 
cruising at a suitable speed, in the case of the jet lift aircraft 
the extra power was much too large and some engines had to 
be stopped in cruising flight. 

A comparison between the various vroL and STOL arrange- 
ments discussed and adapted to a 50-passenger transport, was 
presented in the form of a plot of seat-mile cost against runway 
length tor stage distances of 500 and 250 statute miles. For 


the purpose of this comparison the required runway length 
was taken as: take-off distance to clear 35 ft. with engine failure 
at critical point, or one-sixth of the landing distance from 50 ft. 
whichever was the largest. 
This comparison showed that for the 500-mile stage length 
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the use of the powerplant to assist in supplying the required 
lift permitted a substantial decrease in runway length while 
still maintaining the seat-mile cost at a reasonable level. For 
the 250-mile stage, the plot indicated the favourable economy 
of the deflected slipstream propeller-driven aeroplane. On such 
short hauls the jet-propelled aircraft was little helped by its 
higher speed—assumed as 400 kt. compared with 220 kt. for the 
propeller aircraft. 

“ This,” concluded the lecturer, “ is why we think that, in the 
present state of the art, the propeller convertible sto aeroplane 
gives a satisfactory answer to the proposed service. These 
conclusions will probably be altered in a few years because of 
further technical developments; but I think that a first generation 
of propeller-driven STOL transport can give a spectacular impulse 
to short-range air traffic.” 

This led Gen. Ziegler naturally into the third section of his 
paper and to a discussion of the Breguet “94” family of 
such aircraft. This family comprises the Type 940 experimental 
craft already flying; the 941 commercial or military cargo 
carrier now being built as a prototype and expected to fly within 
the next few months; the 942 passenger transport; and the 945 
light civil or military cargo aircraft. 

Breguet’s purpose, explained the lecturer, has been to achieve 
STOL performance but to specify a comparatively high wing 
loading of over 50 Ib./sq. ft. The lift force could be efficiently 
induced by propeller slipstream effect and, in such an aircraft, 
the propellers cover the whole span and blow over the total 
area of a wing fitted with powerful slats and slotted flaps. 
Breguet experience had shown that it was possible to operate 
with flap deflections greater than 90° and still have satisfactory 
efficiency in sTOL conditions. 

Most of the difficulties were encountered, not during take-off 

which is an accelerated transient condition—but in landing. 
The idea was to utilize power on approach. But if the aircraft 
were to remain at a reasonable attitude, the propeller thrust 
had to be compensated for by drag; otherwise the aircraft in 
that configuration had a very low angle of descent—or, with 
more power, would even climb. 

The aircraft has four engines and the four propellers are 
interconnected by a shaft. 

The solution to the drag problem was to create induced drag, 
by achieving an artificial reduction of the aspect ratio. In 
order to do this the two outboard propellers are set at zero 
equivalent pitch while all the available power of the four 
engines is transferred to the two inboard propellers thus greatly 
increasing the slipstream effect on the central part of the wing. 

This configuration, known by Breguet as “ transparency,” 
permits a steep stabilized descent with more than 60% of 
maximum power from the four engines at a speed less than 
45 kt. In order to achieve efficient braking immediately after 
touch-down the four propellers are reversed. which has the 
effect of aerodynamically braking the aircraft and also instantly 
destroying the lift. 

So far as lateral stability of the craft was concerned, it 
appears that it soon became obvious that in the stot con- 
figuration ailerons were not suitable. Although they produced 
an initial rolling moment of the correct sign, they also induced 
an adverse yaw which almost immediately cancelled the 
aileron rolling moment. Thus for roll control in the stot 
configuration the pitch control of the outboard propellers is 
connected to the pilot’s control column. When the pilot starts 
to bank the aircraft he increases the pitch of the propeller on 
the outside of the turn and decreases that of the propeller 
on the inside. The differential thrust effect induces a direct 
yaw and the differential lift effect induced by the slipstream 
gives a direct roll so that the aircraft enters a co-ordinated 
turn. 

The main difficulty in longitudinal stability has been a 
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Construction of the 
Breguet 941 STOL trans- 
port is well advanced. 
The diagram below 
shows why a variable- 
incidence tailplane with 
inverted camber on its 
leading edge has been 
necessary to avoid tail- 
plane stall when high 
power is applied with 
full flap deflection. 
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tendency for the tailplane to stall in high power configurations. 
At large flap deflections the downwash induced a large 
incidence locally on the tailplane. This situation has been 
resolved by having an adjustable tailplane and by fitting its 
leading-edge with an inverted-camber fairing. 

On the subject of safety, the lecturer pointed out that the 
“transparency configuration was extremely favourable in 
the case of a baulked landing. If, in this configuration, the 
pilot wanted to fly round again, he could do so by re-equalizing 
the pitches of the propellers without changing the power setting. 
Almost immediately this would give a comfortable rate of climb 
which could again be increased by partially retracting the flaps 
and also by opening the throttles. 

Société Breguet did not intend, said Gen. Ziegler, to develop 
the STOL transport as an aeroplane as such, but to develop 
“a certain number of auxiliary means which will make it 
a ‘transportatiom system’ in the same sense as one currently 
thought of a ‘ weapons system.’ This is because the family of 
aircraft was not intended to operate from existing airports but 
from almost any field... 

“In co-operation with the European electronics industry, 
Société Breguet is developing simplified but accurate landing 
aids which should require reasonably small and inexpensive 
airborne equipment and a minimum ground installation. The 
aircraft will * haul’ itself with a good accuracy and should 
achieve on small fields a reliability of service higher than és 
currently being obtained on the heavily equipped runways.” 
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British Executive Operators 


Sir Robert McAlpine 


& Sons, Ltd. (McAlpine Aviation) 


HE name McAlpine is familiar enough on many of the large 
new buildings which are springing up in London and else- 
where throughout the U.K., and this well-known family 
constructional company is also concerned with a number of 
the major industrial building projects in various parts of the 
British Isles. Less well known to the public are the aeronautical 
activities of the company, which can claim to have been among 
the first to have pioneered the use of executive aircraft in this 
country during post-War years. Its interests in the aviation 
field have now grown to a size amounting almost to a subsidiary 
industry. 

oat a single Gemini light twin purchased in September, 
1947, and hangared with club and private aircraft at Fair Oaks, 
the McAlpine fleet has expanded to a seven-passenger Piaggio 
P.166, a Cessna 310 and a D.H. Rapide as a stand-by, for its 
own partners and executives, and two more Piaggios for lease 
to other companies. A completely self-contained organization 
—McAlpine Aviation, Ltd.—with its own servicing facilities for 
airframes, has been in existence at Luton for several years; two 
hangars have been built to accommodate it, and a third is now 
in the early stages of construction. A new installation for radio 
repairs and overhaul has recently been added. , 

McAlpine Aviation, in fact, is a potent force in the aero- 
nautical field, but the extensive maintenance, technical, sales 
and hangarage facilities which it offers are all largely incidental 
to its primary task of bringing the advantages of business flying 
to the senior personnel of Sir Robert McAlpine and Sons, Ltd. 
And the nature of this company’s organization is such that the 
use of executive aircraft acts as a direct extension of company 
policy, and brings an immediate, apparent and profitable 
increase of business. 

This is explained by the fact that as an old-established 
constructional firm, in which integrity has always been one of 
the main foundations, Sir Robert McAlpine and Sons, Ltd., has 
never undertaken more work than can be personally supervised 
by one of the seven partners of the company. Each partner has 
responsibility for a major area of the U.K., in many cases 
separated by long distances from his place of residence and, 
of course, from the main London office. The widely separated 
constructional sites are frequently in remote and inaccessible 
areas and, in addition to routine visits at perhaps weekly 
intervals, sometimes require on-the-spot conferences to solve 


ACHIEVED OPERATING COSTS FOR PIAGGIO P.166 “ EXECUTIVE” 


500 | 600 | 750 | 900 | 1,000 
ANNUAL UTILIZATION hr. hr. hr. hr. hr. 
FIXED ANNUAL COSTS Cost per flying hour (£) 
Depreciation: Aircraft fully equipped 
to airline standards depreciated over 
8 years to a residual value of 20% 9.40) 7.83) 626) 5.22) 4.70 
insurance: 3° per annum of aircraft 
first cost 2.82) 2.35; 1.88) 1.56| 1.41 
Hangarage: Based on M.0.A. annual 
rates 0.51 | 0.42) 0.34] 0.28/ 0.25 
Crew: £2,000 per annum. 4.00; 3.33 | 266) 2.00 
HOURLY COSTS 
Maintenance and Overhaul: 
Airframe and engines routine checks 2.50} 250) 2.50] 2.50 
Engines (2) Based on 900 hours life, 
overhaul cost of £750 166 166/| 1.66| 1.66 
Propellers (2) Based on 1,000 hours life, 
overhaul cost £150 0.30; 030) 0.30; 0.30) 0.30 
Fuel and Oil: 
Fuel consumption of 28 galls. per hour 
and average fuel price of 3s. 9d. per 
gallon 5.25| 525) 5.25} 5.25) 5.25 
Oil—} gallon per hour 0.25} 0.25) 0.25) 0.25) 0.25 
Landing Charges: 
Based on M.0.A. charges of £2 8s. Od. 
per landing 2.40} 2.40) 2.40/ 2.40] 2.40 
Total operating cost per flying hr. (£) 29.09 | 26.29 | 23.50 | 21.64 | 20.72 
Cost per aircraft mile—shillings 3.03 | 2.73 | 2.44) 225] 2.16 
Cost per passenger seat mile—pence 
(seven passengers) 5.19 | 468) 418| 3.86) 3.56 
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Mr. Kenneth McAlpine. 


sudden problems imposed by weather, ground surface and other 
unexpected difficulties. 

Communications, particularly cross-country, often add to 
these difficulties, and delays in getting to a site on which work 
has had to be suspended are clearly unacceptable. They can 
be prohibitively expensive, even without the penalty clauses 
in contracts which are scheduled for completion by specified 
dates. Unlike other executive operators discussed previously 
in this series who have used aircraft as extensions of their 
sales force in the export market, the McAlpine application is 
therefore directed towards providing key personnel with more 
hours in a working day through the reduction of travel time, 
hence permitting more prolonged attention to customers’ 
problems. 

This was the concept envisaged by Mr. Kenneth McAlpine, 
who was the partner responsible for the introduction of executive 
aircraft. He had been an R.A.F. pilot during World War II, and 
in addition to his area responsibility on his return to the 
company, he was allocated the mechanical section in the depart- 
mental division of responsibilities among the partners. The 
aircraft division grew naturally as a result of his experience and 
responsibilities, starting from the acquisition of the Gipsy-Major 
Gemini G-AKEK, in 1947. 

A company pilot was also engaged, since the Gemini was at 
the disposal of all the partners, and about a year later, in Sep- 
tember, 1948, it was joined by a Rapide, G-ALBC. Together. 
the two aircraft flew about 175 hr. a year, the Rapide being 
the more practical of the two in view of its greater payload and 
better serviceability. Some brake trouble was experienced with 
the Gemini because of its small wheels, and eventually Palmer 
pneumatic disc brakes were installed. 

In March, 1955, Capt. Ray Young joined McAlpines from 
Jersey Airlines as company pilot and, originally, as manager of 
plant surplus as a dual responsibility. His arrival, however, was 
accompanied by an increase in the year’s operations to about 
434 hr. for 1955/6, nearly all on the Rapide, so that flying was 
very much a full-time occupation. In fact the number of trips, 
although short in length, increased to the point where another 
aircraft was purchased—the veteran Lockheed 12, G-AGTL— 
in April, 1957, followed by a second pilot, Capt. C. W. Turner. 
a few months later. 

This was at a time when no import licences were available for 
modern American executive aircraft, and nothing suitable for the 
McAlpine requirements was manufactured in Britain. Because 
of the poor airfield situation in the U.K., and the outlying 
nature of many of the construction sites, a largish light 
aeroplane capable of carrying a comprehensive selection of 
radio aids in addition to a reasonable payload, and having 
excellent short-field performance, was what was needed. The 
Lockheed met most of these requirements as an interim type. 
although provision of spares naturally proved something of a 
problem. 

On long-term constructional projects, an airstrip can usually 
be found or made up if necessary, and several of the partners’ 
homes or farms have their own strips from which they can be 
picked up. Where airfields are not available, it is McAlpine 
policy to operate from racecourses (after prior negotiation, of 
course), although these impose some rather remarkable restric- 
tions on take-off and landing performance. 

Having moved from Fair Oaks to Luton during 1957, and 
erected a blister hangar for its little fleet, the aviation 
division of McAlpines then found a requirement to be 
responsible for its own maintenance. This was because the 
aircraft were out from dawn until dusk, starting early for 
positioning. to pick up their passengers from their homes, or 
adjacent airfields, and returning quite often too late for 
maintenance to be done by the available labour. A well- 
qualified servicing crew was therefore recruited, under the 
direction of Stan Webster, to work as required. Among its 


duties was that of laying out a flare-path at Luton after dark, 
for late returns, prior to the construction of the new and well- 
equipped runway. 
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Although a fourth aircraft, Piper Apache G-APLJ, was added 
to the McAlpine fleet in July, 1958, when import restrictions on 
modern foreign aircraft were at last relaxed, the McAlpine 
maintenance team were not kept fully occupied by their 
charges, and their capabilities were therefore made available to 
outside operators and private owners. 

The increase in activity, in the course of about a year, also 
necessitated larger premises, and a new Bellman hangar was 
therefore erected at Luton by McAlpines, with office and 
administrative accommodation. At the same time, the company 


planned to make its own experiences in executive flying avail- 
able to other industrial organizations, either in an advisory 


In addition to operating three of the commodious Piaggio P.166 

seven-passenger executive types, including ‘SJ, the first pro- 

duction model, McAlpine Aviation are U.K. dealers and spares 
stockists for Piaggio. 


capacity or to the extent of supplying suitable aircraft and 
finding well-qualified pilots. 

This process was accelerated in April, 1959, by the acquisition 
of the first Piaggio P.166, which was selected, after careful 
evaluation, as having the best take-off and landing performance 
of any executive light twin. Its unprecedentedly large cabin 
volume provided a greater degree of comfort than any com- 
parable types, and its ease of entry was an important considera- 
tion for some of the older executives. These include Sir 
Malcolm McAlpine, who at 84 is still an active director, and 
makes use of the Aviation Division’s services. 

Comfort is considered one of the key factors in executive 
travel by Mr. Kenneth McAlpine, particularly in persuading 
potential customers to come to visit existing constructional 
projects. It is difficult to coerce managing directors to take 
the time to make laborious train and car journeys to remote 
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sites, but sending a well-appointed aircraft to collect them for 
half-a-day out of the office is a very much more attractive 
process. 

In addition to its unrivalled comfort factor, the Piaggio is 
one of the largest aircraft available capable of using unprepared 
strip surfaces. Among the “airfields” regularly used by the 
McAlpine P.166s are Chepstow Racecourse, which has a run 
of about 450 yd., a 600-yd. grass field at Netherthorpe, and 
the United Steel strip at Workington. With a full load of 
seven passengers, plus pilot, and max. fuel of 198 Imp. gal., 
the P.166 can operate from a strip the size of Chepstow’s even 
within the Public Transport Schedule of performance. 

Despite its excellent ground capability, the Piaggio is still 
faster than many comparable twins, and with the maximum 
fuel load, has an endurance, in 1FR conditions, of 5} hr.— 
sufficient to fly. comfortably from the Italian factory airfield 
of Villanova, near Genoa, to Manchester, non-stop. Its cruising 
speed at 65% power between 7-10,000 ft. is around 177 knots 
T.A.S., and the achieved consumption about 28 Imp. gal./hr. 

McAlpine interest in the Piaggio was followed by participation 
in the U.K. dealersHip, and the establishment of a large spares 
backing. Two more P.166s were purchased by McAlpine 
Aviation during 1960, and were made available for long-term 
charter by other companies. To keep within the legal position 
outside the Public Transport category, the charter has to be 
on a bare-hull basis, and the pilot must be on the operating 
company’s payroll. Such operations, however, over the course 
of six months or a year and under the guidance of McAlpine 
Aviation, do enable industrial organizations to dip a cautious 
toe into the swiftly flowing stream of business flying without 
finding that they are suddenly out of their depth. 

This introductory service is undoubtedly a valuable feature 
among the McAlpine facilities, since on the basis of its own 
experience, the company is able to organize all the charter 
arrangements, including finding the pilot, and doing the main- 
tenance, or arranging for it to be done. One of the McAlpine 
P.166s is currently leased to the Nuclear Power Group, and 
the Piaggios have also operated with Blackwood Hodge and Co., 
constructional engineers, Marley Tiles and John Laing, Ltd. 

For its own operations, McAlpine Aviation retains a P.166, 
a Rapide, and a Cessna 310C, G-APUF, which replaced the 
Apache in March, 1960, by virtue of its higher cruising speed. 
All three aircraft are extremely well-equipped with radio aids 
for airways flying, which is the invariable mode of operation 
by the commercially qualified and instrument-rated pilots. Their 
strength was increased to three in 1960, with the arrival of 
M. F. Bell. 

To keep all this radio serviceable presented something of a 
problem, since the existing maintenance and overhaul facilities 
for such equipment were found inadequate by McAlpine. 
Delays were being experienced through radio work during 
C. of A. overhauls, and the problem has recently been charac- 
teristically solved by McAlpine Aviation with the establishment 
of its own comprehensively equipped workshop with complete 
test equipment to airline standards. With fully licensed and 


The staff and fleet of McAlpine Aviation are seen here in front 
of the Bellman hangar at Luton. The Lockheed 12 in the back- 
ground has since been disposed of. 
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approved personnel, the company again has capacity to spare 
for outside work, so that its radio section is also open for 
general business. 

Once again, however, the company has outgrown its premises, 
and a new T-2 hangar with about three times the capacity 
of the current Bellman type, is being erected on the other side 
of the airport at Luton. The hangar, 240 ft. long and 120 ft. 
wide, will include offices, crew rooms, workshops and rest 
rooms, and is due for completion by the end of April. 

Sales interests of McAlpine Aviation, so far as the Piaggio 
is concerned, have grown from the inquiries elecited by the 
appearance of the P166s at various business functions. They 
have acted as gratuitous demonstrators, and the same process 
is likely to result from the forthcoming purchase by the company 
of an stot Helio Courier. This very advanced high-lift aircraft 
has been ordered to meet the McAlpine requirement for rapid 
communications to the actual sites of constructional projects. 
It is able to do almost everything a helicopter can do, except 
hover, while carrying up to four passengers at cruising speeds 
of 170 m.p.h., and at a fraction of the operating costs. 

The acquisition of the 295 b.h.p. Super Courier is expected 
to reduce the strip requirements to less than a couple of 
hundred yards, since the measured take-off and landing runs 
of this version to and from 50 ft. are a mere 480/490 ft. The 
actual ground run is only 250 ft., so that the number of sites 
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where such an area is not forthcoming is likely to be negligible. 
Car parks or similar open spaces are likely to be pertectly 
adequate for the fully slatted and flapped Courier, which also 
has castoring mainwheels to meet the cross-wind case. 

The Courier may also be operated in level flight at 40 m.p.h., 
under full control. With minimum flight speeds of 30 m.p.h.. 
coupled with the reliability of the modern American powerplant, 
there is no demand for twin-engine operation. McAlpine’s 
H-395 Super Courier is expected to arrive before the Baginton 
light aircraft week-end, and the company will then act as U.K. 
sales agents for the Helio Corporation, in keeping with its 
policy of promoting specialized executive aircraft. 

Such types as the Piaggio and the Couriers do much to 
rectify the airfie'd situation in the U.K., which Mr. Kenneth 
McAlpine describes, with feeling, as * ghastly.” As one of the 
mainstays of the newly-formed Business Aircraft Users’ Asso- 
ciation, and chairman of its membership committee, he is press- 
ing for several other means of improving the airfield position. 

In the meantime, the McAlpine “fleet” increased its 1959 
total of 72,400 miles flown in 659 hr. to 78,227 miles in 516 hr., 
by the use of faster aircraft, entirely in furthering the avail- 
ability of the company’s partners and senior staff. Both the 
average load factor and stage length were small, but the advan- 
tages gained are considered to be beyond financial assessment. 

JOHN FRICKER. 


Gliding Notes 


by Dr. A. E. Slater 


T the annual conference of gliding 

instructors (see last week's issue, 
p. 326) there was much discussion on 
whether the 186 holiday courses held last 
year by various clubs were really worth 
while. The 1,687 pupils who attended 
them were mostly not members of the 
clubs, and many of them have no inten- 
tion of taking up gliding seriously, 
including some who take a course every 
year, maybe at a different club each time, 
without going near a glider for the rest 
of the year. 

Such courses bring a good profit for 
the club holding them, and also advertise 
it: but how bored do the instructors get? 
Opinion was sharply divided on this 
point; it appears that non- 
professional instructors actually enjoy 
putting in a week’s instructing at such a 
camp although their work with some of 
the pupils is eventually to no purpose. 
And Derek Piggott, putting the pro- 
fessional point of view, asserted that an 
instructor should not get “ worn down ”™ 
with boredom if he takes an interest in 
his pupils’ personalities. 

Since instructors can learn their job 
only by instructing, there was a further 
question for argument: what sort of 
pupils should be taken up by instructors 
who are still “under training’? One 
view was that, if a pupil has already had 
a lot of instruction, he can commit too 
many faults for an inexperienced instruc- 
tor to cope with; on the other hand, Ken 
Machin thought that a beginner should 
be taught by an experienced instructor, 
and an inexperienced one should take 
him over later. 

All were agreed that the most difficult 
problem for an instructor is to decide 
when to take over from a pupil who has 
the controls but whose behaviour is 
likely to hazard the glider if he is 
allowed to complete his landing approach. 
Sending him up with an _ experienced 
instructor, who then pretends to be an 
incompetent pupil, is not much good 
because the more experienced instructors 
have forgotten what it is like to be a 
pupil. Only by experience with real 
pupils can an instructor learn when to 
“take over when the occasion demands. 

* 
Gliding Club, on the 
Cleveland Hills overlooking Cariton, 
has discovered quite a good wave which 


often forms in a south-west wind over 
Scugdale. This is a mile and a half 
upwind from the site, but the lift can 
be reached from a winch launch “ even” 
with the T-21, [an Paul writes. It was 
operating well on Feb. 19 throughout the 
day, giving many members their first taste 
of wave lift, and the best height reached 
was 3,000 ft. a.s.l. 

Another club to find waves for the first 
time is the Doncaster Gliding Club, 
Peter Grime claims to have contacted 
one on Mar. 11, when he suddenly flew 
into lift above Thorne March power 
station. This suggests a thermal, but 
it may have been too late for one, as he 
had to break off the climb because of 
approaching darkness, and also because 
of the airway overhead; otherwise he 
could have got much higher. 

Peter Grime believes the wave was set 
up by the Pennines, and there was in fact 
a moderate S.W. wind shown by the 
weather chart, which also showed 
Doncaster to be between two warm 
fronts. The nearest Pennine hill is 
Wharncliffe, 1,252 ft., which was 19 miles 
upwind; there are several higher peaks at 
25 miles, and the highest, Kinder Scout, 
2.088 ft., which often provides the 
Derbyshire and Lancashire Club with 
good waves, is 31 miles away. 

On a future occasion, daylight per- 
mitting. it should be possible to avoid the 
airway by flying south along the wave. 

* 


HE earliest gliding club run by airline 

pilots must have been that of the 
Luft Hansa, which kept a Condor 
sailplane at Berlin in 1935. One member, 
Peter Riedel, made a notable flight from 
Berlin to Hamburg, flying in cloud streets 
which formed on either side of the Elbe 
to compensate for downcurrents over the 
river, and which he had observed many 
times while flying passengers along the 
route. Not even an airline pilot could 
do that now in an airway: gliders must 
not only keep away from clouds but are 
expected to cross an airway, not fly along 
it. 

Reporting this event, The Sailplane and 
Glider remarked scornfully: “ Imagine 
Imperial Airways pilots clubbing together 
to buy a sailplane! ” But less than 15 
years later, airline pilots had formed a 
gliding club at Hurn. 


In the same article is a description of 
two flights by Heinz Huth, who became 
last year’s World Champion in_ the 
Standard Class. Huth soared from Berlin 
to Hanover and from Hanover back to 
Berlin on successive days, Aug. 18 and 19, 
1935. He turns out to have been the pilot 
I referred to in these Notes as having 
outclimbed storks in a thermal. 

Huth had a launch at 10.15 hrs. without 
finding lift; but on casting off at 1,600 ft. 
on a second attempt, he saw five storks 
soaring 300 ft. above him, joined them, 
and soon overhauled them; whereupon, 
he relates, the storks shot off in 
disgust. 

This flight was mentioned d propos 
Denis Burns’s recent remark that South 
African storks will not soar in company 
with humans. Ric Prestwich, recently 
back from Rhodesia, writes that his 
experience in that country was just the 
opposite, especially at the migration 
period of the white-bellied stork, the 
“rain bird” of tradition. Prestwich 
continues:— 

“We would meet on most flights a 
variety of soaring birds, falcons, buzzards, 
eagles, secretary birds, and white and 
white-bellied storks. Altitude was no 
problem, and many a time I would meet 
them right at cloud base at 8-9,000 ft., 
flying with half-shut wings to keep out of 
cloud. On occasions such exotic birds 
as crested cranes, bataleur eagles, and 
spoonbills have suddenly appeared 
alongside from nowhere, in the traditional 
way flying to one side and slightly 
above my wingtip.” 


ENMARK’S total figures for 1960 are 

now available. Launches, 20,560, 
are up on the previous year, but hours, 
3,212, and total cross-country distances, 
11,719 km., are slightly down, no doubt 
due to poor average weather. 

Spain’s 1960 figures, on the contrary, 
are in general up on 1959, though down 
on 1958. Total hours were 1,584 from 
11,816 launches. “ C” certificates, 53, and 
total pupils, 288, are badly down, but 37 
Silver “CC” legs compare with 32 in each 
of the previous years. So Spain is turning 
out about 11 or 12 Silver “C” pilots a 
year. 
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Correspondence 


Tallest Yet? 


A BRITISH heart felt a twinge of pride on reading the 
accompanying news item. Thank goodness for one aviation 
record in the hands of the R.A.F. even if it is held by Public 
Relations (Tall Tales) Division! A magnificent photograph 
anyway even if it has knocked the bottom out of the U-2 
market! 

A couple of months ago there was a news report which 
Stated that an R.A.F. aircraft claimed to have flown across 


Associated Press Wirephote. 
LIGHTNING FIGHTERS—Supersonic Mach-2 English Electric Lightning all- 
weather fighters achieve perfect formation as they fly over Royal Air Force 
Base at Coltishal, Norfolk, England, recently. Planes, equipped to fire rockets, 
operate at higher than 600,000 feet and can fly 1,500 miles an hour. Mach 2 
is the term designating twice the speed of sound. 


the U.S. undetected. There was rather an unconvincing reply 
from a local air base commander who stated that “he knew 
of the aircraft's presence all the time.” After that there was 
a complete silence. I have been wondering ever since what 
the truth of the matter was. 
San Francisco 9, 
California. 


Ravpu S. RIsK. 


More About the Marquis 


E have read, in your issue of Mar. 10, p. 265, the item 
headed the “ Turbomeca Marquis.” 

We would ask you kindly to correct as follows: The Marquis 
is indeed equipped with Astazou turboprops manufactured by 
Turbomeca; but the very aircraft has been perfected by 
SFERMA in co-operation with the Beech Aircraft Corporation. 
You must also have been informed of the agreements signed 
by Beechcraft and our company. 

Besides the prototype, we at present have eight Marquis 
under manufacture: three of them will be demonstrated in the 
next air show in Le Bourget. We plan launching the mass 
production of the Marquis aircraft in France. 


Suresnes (Seine), France. R. Masson (SFERMA). 


Wanted—Mechanical Handling 


LL operators who use London Airport are rightly indignant 

at the charges levied upon them by H.M. Ministry of Civil 
Aviation, in comparison with those levied by its opposite 
numbers elsewhere throughout the World. 

I could not help being astonished at the manner of loading 
passengers’ baggage into a B.E.A. Vanguard at London Airport 
recently. Three men were seen on the back of a “ low-loader ” 
vehicle, which was lined up opposite the loading hatch of the 
aircraft. Baggage was passed from one to another and thence 
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to, presumably, at least one further individual inside the 
baggage hold. No form of mechanical handling was in 
evidence and the apparent result of this archaic “ method” was 
that baggage was still being loaded well after the passengers 
had taken their seats. 

To a businessman, it is almost incredible that this aspect 
of ground handling at the World’s most expensive airport has 
been so neglected by those responsible. 

I know for a fact, as must many travellers overseas, that 
various mobile mechanical handling devices are employed at 
airports in the United States, Scandinavia, etc., for obvious 
reasons. 

Surely it is time steps were taken by the Ministry to keep 
pace with the vast strides being made in the world of air trans- 
port by aircraft manufacturers and operators and thus give 
real value for money. 


Medstead, Alton, Hants. P. J. Kent 


The Practical Approach 


HAT Mr. Dorman (THE AEROPLANE AND ASTRONAUTICS, 

Mar. 10) does not seem to realize, is that there must be 
a definite system in the measurement of aircraft weights, and 
the ton is too large a unit. 

If one is to measure the aircraft weight in tons, then com- 
ponents and equipment must also be measured in the same 
units, for reasons of comparison. Moreover, the system has 
to be standard, with the result that the weight of the Phoenix 
Minor, empty, becomes 0.174 tons! 

While the ton is a convenient unit for the shipbuilding 
industry, so the pound is the most practicable unit for the 
aircraft industry; agreed? 

King Edward VI School, 

Bury St. Edmunds. 


PETER QUINCE. 


OULD Mr. Dorman (Mar. 10) prefer an aircraft’s displace- 
ment to its A.U.W.? Ships do not weigh so many tons. 
They have displacements. 


London, W.1. “ ARCHIMEDES.” 


Spin and Spin Recovery 
From: Air Cdre. Sir Vernon Brown, Kt., C.B., O.B.E., M.A., 


A.F.R.Ae.S., R.A.F. (rtd.). 


AY I refer your correspondent (THE AEROPLANE AND 

AsTRONAUTICS, Mar. 17) to the admirable articles by 
Wg. Cdr. Norman Macmillan which appeared in the July and 
December, 1960, issues of Aeronautics from which he is likely 
to obtain much of the information he is seeking. 


London, S.W.1. VERNON BROWN. 


Wren, now in Peru, will be back next week. 


«... and this is the flight simulator for the supersonic 
K.O. 96.” 
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Industry Record 


Guidance and Control Computer 

The Verdan digital computer, already in 
use in guidance and control systems of 
American aircraft missiles and submarines, 
is to be manufactured and marketed in the 
U.K. Elliott Brothers (London), Ltd., have 
obtained the licence under an agreement 
with the Autonetics division of North 
American Aviation, Inc. 

Occupying less than 1} cu. ft. and weigh- 
ing only 82 Ib., the Verdan computer has 
digital differential analyser and general- 
purpose sections which interact simul- 
taneously to solve various in-flight problems 
and transmit appropriate command signals 
for use with other sub-systems of aircraft 
and ships. In this way it is not only suit- 
able as a computing centre for military 
systems but also for those aboard super- 
sonic airliners. One application of the 
Verdan is as a major component of the 
inertial navigation system of Polaris 
submarines. 

A special feature of the design is that 
there is no loss of stored information if a 
power failure should occur. In addition to 
its many self-checking facilities, Verdan also 
has auxiliary equipment for its maintenance 
and repair, including an automatic system 
tester that isolates faulty components. 


Javelin Flowmeters 


Dual-channel flowmeter equipment for the 
Javelin FAW.8 and FAW.9 is to be sup- 
plied by Firth Cleveland Instruments, Ltd., 
under an M.o.A. contract. The flow trans- 
mitters are mounted on the Sapphire ASSa.7 
and ASSa.7R turbojets. They are capable 
of indicating the full range of fuel flow from 
idling to reheat. 


Engine Trainer 

Realizing the limitations of existing facili- 
ties for familiarizing aircrew and technicans 
with new engines as they are brought into 
service, Bristol Siddeley Engines, Ltd., has 
devised and designed a transportable training 
unit which can provide on-the-spot instruc- 
tion at an operator’s base. The first unit 
completed is for the Orpheus turbojet, but 
it can be readily adapted for any of the 
company's engines. 

The unit contains a complete engine which 
is divided into five main sections, each 
mounted on a separate tubular stand with 
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Right, the complete 
Orpheus training unit and, 
below, the main rotating 
assembly of the engine being 
loaded into one of the 
special packing cases. 


In this way any section 
of the engine can be extracted for easy 


castoring wheels. 


examination. Also, where appropriate, each 
stand is fitted with a tray for the display of 
components such as blades, igniters, and 
fuel spray jets. Four illuminated instruc- 
tional aids in the unit demonstrate the fuel, 
air, oil and starting systems of the — 
In addition, projection equipment for films 
and slides and technical literature ensures 
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that a —~ (rccmees coverage of the engine 
is achieved, 

All the equipment mentioned can be 
pm | and easily packed into two large 
specially designed wooden cases built by 
Tom M. Scotney, Lid., of St. Ives, Hunts. 
They can be transported by road, rail or 
air. Training units for larger engines such 
as the Olympus will require three packing 
cases. 


Flexible Pipe Couplings 


Improvements in the design of the flexible 
coupling marketed by Aero Controls, Ltd., 
has resulted in three new types being intro- 
duced. These are intended for use in 
fuel, hydraulic, pneumatic and lubrication 
systems, but can also be adapted for use 
with corrosive fluids. 

They allow both axial and angular deflec- 
tion of the pipes which are connected and 
a misalignment of up to jy in. when being 
fitted. xpansion joints in the system are 
unnecessary. Tubes are beaded or flared 
at their ends to prevent them pulling out 
through the coupling seal when unrestrained. 

The screw-type coupling with “ O” ring- 
seals is intended mainly for aeronautical 
applications and a lightweight version with 
a twin-beaded seal is suitable for both air- 
craft and commercial systems. An industrial 
design, also with the twin-bead seal, is for 
heavy-duty applications. Aero Controls 
couplings are currently used in the Argosy. 
Vanguard, Gnat, Sea Vixen and VC10, and 
have been supplied for the Belfast and 
Trident. 


Aviation Calendar 


Mar. 30 
«—B.LS. One day course on Rocket 
Motor Technology, at the College of Advanced 
Technology, Gosta Green, from 09.30 hrs. to 
17.30 hrs. 
Apr. 1 
Londoa.—Science Museum lecture, “ Journey to 
the Moon,” by Victor Wall and John Cain, at the 
Science Museum, S.W.7; until Apr. 4. 
A 


pr. 
Goodwood.——Fiying Display and “ Fly-In” at 
the International Motor Race Meeting. 


Apr. 

London.—Kronfeld Club lecture, “ Air Touring, 
including the Sahara Rally,’ by John Dykes, in the 
Basement. 74 Eccleston Square, S.W.1. 

Southend.—-R.Ac.S. Branch A.G.M. 
Show, at 
19.30 brs. 


and Film 
the Municipal College, London Road, at 


Apr. 9 
Midland Branch lecture. 
“Some Astronomical and Astronautical aspects of 
the Moon,” by K. Fea. in the Birmingham and 
Midland Institute Cinema, Paradise Street, at 
18.30 brs 


Apr. 10 
Boscombe Down Branch 
in the Lecture Hall, A. and A.E.E. 


Amesbury.—R.Ac.S 
Film Show, 
at 17.30 hrs 

Brussels.-AGARD Flight Mechanics and Fluid 
Dynamics Panels joint mecting on Stability and 
Control; until Apr. 15. 

Lisbon.—-AGARD AeroSpace Medical 
Spring Meeting 

Loadoa.—-R.Ac.S. Historical Group Discussion 
Evening, in the Lecture Theatre, 4 Hamilton Place 
W.1, at 19.00 hrs 

Apr. 11 


lecture, “ Direct Electrica! 
Power Generation by Thermal and Chemical 
Means,” by Prof. M. W. Thring, in the Lecture 
Theatre, 4 Hamilton Place, W.1, at 19.00 hrs. 


Pane! 


Company Notices 


NEW COMPANIES 

Aviation Agencies, Ltd. (686,010).—Private co 
Reg. Mar. 10. Cap. £100 in £1 shs. To acquire 
shares, stocks, debentures and securities; to acquire 
and dispose of aircraft, helicopters and other forms 
of aerial transport and crop-spraying equipment. 
Sols.: Travers Smith Braithwaite and Co., 4 Throg- 
morton Avenue, E.C.2 

Goldora, Reg. 


Ltd. (685.798).—Private co 


Mar. 9. Cap. £100 in £1 shs. To carry on the 

business of automobile, marine and aircraft 
engineers. Sec.: Laurence R. Battell. 
CHANGE OF NAME 

Airborne Catering (Southend-on-Sea), Lid. 

(613,161), Gatwick Depot and Flight Kitchen, 


Lowfield Heath, Crawicy, Sussex.—Name changed 
to Airborne Catering (Gatwick), Ltd, on Aug. 15, 


1960 
New Patents 
APPLICATIONS ACCEPTED 
867.018.—Sec, Nationale d'Etude et de Construc- 
tion de Moteurs Annular- 
wing carrier aircraft." May 21, 1958. 
Gne. 18, 1957.) 
Butler Navigational system.” 
Jiy. 7, 1959. 
Sebac Nouvelle S.A.“ Arrangements for 
the simultaneous control of the direction 
of lifting elements for direct-lift aircraft."* 
Aug. 20, 1957. (Sept. 13, 1956.) 
867,079.—Sebac Nouvelle S.A.-—** Aircraft."" Jly. 22. 
1957. (Gly. 24, 1956.) 
866.921.—Cleveland Pneumatic Too! Co.—** Retract- 


866,916. 


able landing gear for aircraft." Sept. 27. 
1957. (Oct. 15, 1956.) 

866.974.—British Messier, Lid.—** Aircraft under- 
carriages." Jne. 18, 1957. (ne. 27, 
1956.) 


Printed specifications of the above will be avail- 
able on May 3, 1961, and the opposition period 
will expire on Aug. 3, 1961 


Personal Notices 
BIRTHS 

Brown,.-On Mar. 17, at R.A.F. Hospital, Ely, to 
Audrey, wife of Fit. Lt. R. McN. Brown—a son 

Green.—On Mar. 13, at the R.A.P. Hospital, 
Halton, to Rosemary (née Arthur), wife of Fit. Lt. 
R. Green—a daughter. 

Hampton.—On Mar. 11, at R.A.F. Hospital, Ely, 
to Eve. wife of We. Cdr. G. Hampton—a son 


Harris.—On Mar. 12, at the R.A.F. Hospital, 
Halton, to Pauline. wife of Geoffrey Harris—a 
daughter. 


Horrocks.—-On Feb. 19, at The Gors, Holyhead, 
to Barbara, wife of Fit. Lt. I. Horrocks—a son 

Howlett.—On Mar. 18. at Bushey Heath Maternity 
Hospital, to Sylvia (née Foster), wife of Sqn. Lar. 
N. S. Howlett—a son. 

Jackson.—-On Mar. 14, at Highbury Hospital. 
Nottingham, to Ann (née Thompson), wife of Fit 
Lt. D. L. Jackson—a son. 

Povey.—On Mar. 15, at R.A.F. Hospital, Ely, to 
Margaret (née Barrett), wife of Fit. Lt. K. C. Povey 

a son. 

Preston.—On Mar. 11, at Westow, York, to 
Rhona (née Skerritt), wife of Fit. Lt. C. J. Preston 

a daughter. 

Stroud..-On Mar. 8, at R.A.F. Hospital, Wee- 
berg, to Clare (née Craven), wife of Sqn. Ldr. A. E. 
Stroud--a daughter. 

Tucker.On Mar. at 
Weagberg, to Jann (née Rees), 
J. A. Tucker—a daughter. 

White.—-On Mar. 16. at R.A.F. Hospital. Ely, 
to Anne (née Thorp), wife of Fit. Lt. G. G. White 


—a daughter. 
MARRIAGE 
Pugh—Ritchie.—On Mar. 11, Fit. Lt. John David 
Pugh to Athene Mary Ritchie. 
DEATH 
Robinson.On Mar. 13, Fit. 
Robinson, D.F.C. 


R.A.F. Hospital, 
wife of Fit. Lt. 


Lt. Kenneth John 
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BOAC Britannias fly 76 million revenue aircraft miles, carry over I million passengers... 


..,AND BRISTOL SIDDELEY 
SUPPLY THE POWER 


In just over three-and-a-half years’ service, BOAC’s 
Bristol Britannias—their largest-ever fleet—have flown 
a total of 76 million revenue aircraft miles and over one 
million passengers on arduous international routes. The 
Britannia is powered by the Bristol Siddeley Proteus gas 
turbine engine. 

The Proteus is one of the most dependable aero-engines 


ever built. It reached the exceptional overhaul life of 


THE AEROPLANE 
and ASTRONAUTICS 


2,400 hours more rapidly than any other engine—piston 
or gas turbine—and is the quietest big aero-engine in 
service today. Proteus engines have now logged more 
than 1} million flying hours in service with 16 operators 
all over the world. 


Bristol Siddeley is happy to recall twenty-one years’ 


close association with the British Overseas Airways Cor- ‘i 
poration and wish them every success in the future. 


BRISTOL SIDDELEY ENGINES LIMITED 


te 
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PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Thursday's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. ver- 
ments received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 

RATES—1/- per word (minimum 12 words 12/-). 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers. 

TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 


CLASSIFIED ADVERTISEMENTS 


following insertion are allowed to trade adver- 
tisers if satisfactory references are provided. 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane § and 
Astronautics,” Bowling Green Lane, London, E.C.1. 
DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 
* The Aeroplane and Astronautics.’ Commission 
1% (minimum 2/-) on amount deposited. 
BOX NUMBERS—Private advertisers desiring 
to have replies sent care of “ The Aeroplane and 
Astronautics,” may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 


Numbers should be carefully and legibly copied 
and replies sent to Box A000, care of “ The 
Aeroplane Bowling Green 
Lane, London, E.C. 

THE PROPRIETORS retain the right to refuse 
or.withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
errors, although every care is taken to avoid 
mistakes. 

HEAD OFFICES: 


Bowling Green Lane, 


London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex.’ 
Telex: 23839. 

BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingh : Midland 6616 
50 Hertford Telephone 


Coventry 27414. 1 Brazennose Street, Manchester 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413 


EUROPE’S 
30 YEARS’ SERVICE 


LIGHT AIRCRAFT DIVISION 


This week we are pleased to offer some cheap two seat cabin and open cockpit 
An ideal opportunity for the budding commercial or private” pilot 


aeroplanes. 
wishing to fly at a 


TAYLORCRAFT PLUS ‘D’. 


cheap rate. 


Immediate delivery. 


DE HAVILLAND HORNET MOTH. Gipsy Major IF engine, 274 hours s.c.o. 
Public transport C. of A. valid 3rd October 1961. 


and directional gyro. Immediate delivery. 


DE HAVILLAND MOTH MINOR. 
C. of A. Dual control. 


MILES MAGISTER. 
valid 11th July 1961. 


NEW OR USED AIRCRAFT SUPPLIED 


Dual control. 


LEADING 


Cirrus Minor 1 engine 637 hours s.c.o, 3 year C. of A. 
valid until Ist March 1962, dual control, new paint scheme and renovated interior. 


Gipsy Minor engine, 294 hours s.c.o, 12 
A fine example of this model. 


Gipsy Major 1 engine, 184 hours s.c.o. 
Immediate delivery. 


SHACKLETON 
175 PECCADILLY 
TELEPHONE : HYDE PARK 2448/9 


Dual control, artificial horizon 
Doves. 


months 
Early delivery. 


3 year C. of A. 


CREDIT TERMS ARRANGED 


(AVIAT 


LONDON - 
CABLES : SHACKHUD, LONDON 


ATRCRAFT TRADERS 
30 YEARS’ EXPERIENCE 


EXECUTIVE AND TRANSPORT DIVISIONS 
1955 DE HAVILLAND SERIES 5 OR 6 DOVES 


We have just taken into stock some exceptionally fine de Havilland 


Built in 1955 and with only 2,000 hours approximately since 


new, these superb aeroplanes will be available for sale from Ist April 
They are offered with the standard 8 passenger seats or with full 
executive interior. 

Gipsy Queen 70 Mark 2 
complete overhaul. 

Full de-icing, 52 gallon long range fuel tank, metal floor, dual control 
Check 5 airframe overhauls, new interiors and paint schemes to 
customer's choice. 

These are the finest used Doves ever offered. 


PART EXCHANGE WITH OTHER AIRCRAFT OR CARS 


engines with less than 500 hours since 


ION) LTD 
w.t 


S 7 


AIRCRAFT FOR SALE 
R. K. L™. 


THE WEEKLY CHORE 


OMEONE has to do it—sit 
interesting advertisement 
it must be like, trying to remain interesting, week in, 
week out, when we cannot list a tenth of the different 
aircraft we have available, yet are only human and 
are constantly sure that we leave out just the one 
you would want to y! 
IR nearly 30 years it has been going on, with no 
sign of ceasing—even the “ Daily Mirror” Jane 
eventually gave up. and no doubt Romeo Brown will 
tire eventually ut not us—we still go on, offering 
the finest available aircraft on the used market, 
little ‘uns, big ‘uns—the lot! And frankly. we were 
s© busy im response to last week's sunshine that all 
we can think of saying is that you are sure of 
Obtaining the best_from Dundas 
the usual British types, with some very rare 
bargains indeed Geminis, in particular, from 
£1,000 up Cusenes. several: Pipers, a number; ech- 
craft, a few; DC- three beauties; etc., etc. Not to 
mention a full come of Jeppesen navigation products 
——see the new CSG computer, there's none better; 
ou'll want to buy it 
R K. DUNDAS, LTD., Dundas House. 59 Saint 
James's St.. London, S.W.1. Phone, Hyde Park 


down and create an 
Can you imagine what 


3717 580-21 

DC4A Starways have one DC4A available 

¢ for bare hull charter or sale etails 

from Liverpool Airport Gar $80-2 
A 

PACIOUS 3-seater with luggage up to 120 Ib.— 

over five hours cruising at 120 m.p.h., luxuriously 

furnished, well equipped. this is the most economic 


aircraft in its class available today Price. fly away 
Redhill Aerodrome (at 30 m.p.g.!) only £2,800. May 
we arrange your demonstration? 

|‘ Amen T AND 


CROYDON AIRPORT 


Phone, Crovdon 5151-52 580-10 

EMINI, excellent condition, low_ engine hours, 

radio, dual control, two years’ C. of A., price 
£2,500 Box A80l, care of THe 


AEROPLANE AND 
58 


ASTRONAUTICS 10-9 


IAGGIO 
of GENOA 


P.186, the Executive with 
airliner comfort: fully re- 
clining armchairs, ample 
headroom, toilet, buffet, 
picture windows and the 
straight-in step 


British Representatives 


AERO-ENTERPRISES 
(Boreham Wood) Ltd 


17 Drayton Rd, Boreham Wood, Herts: ELS 2688 


BRITAIN'S ONLY 
AVIATION SCHOOL 


AIRWORK 
SERVIGES 

TRAINING 
PERTH 


MINISTRY OF AVIATION APPROVED 
Airwork Services Ltd., 
35 Piccadilly, London, W.1. 


* commercial and 
private licences 


* instrument rating 


aircraft 
engineering 


full residential 
facilities 


USTER V Lycoming, 

A. expiring October, 
23 channel Murphy VHF, 
range tank, oblique photo 
camera hatch with drift sight, yellow and red anti-- 
colfision paint, £1,800. Photopia, Ltd., Newcastle 
Staffs. 581-561 


4-scater, 
1963, 


three year C. of 
full blind panel, 
starter, generator, long- 
windows and vertical 


; ,000 hours 
fully air- 
interior. 


HANDLEY PAGE Marathon, om 
since new, C. of expires July, 
line equipped including radio, 20 seats, ar r P 

immediate delivery, £6,500 
LSO a large spares holding for the above and 
a large Queen 70/4 engines, Dove 
propellers and S.U.s all overhauled by the makers 
Derby Lid., Derby Airport. hone, Etwall 
521 $81-555 


Aircraft Wanted 


SRAP aircraft aluminium stainiess § stce! 

urgently required. London Metals, Litd., Lowton 

St. Mary's, near Warrington. Leigh 71441-2 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


OLLASONS for Tiger Moth spares, Gipsy engine 
overhauls and spares, and now increased facilities 
at Biggin Hill for your C. of A. overhaul. All light 
aircraft types acceptable zzz-775 


HE REGIONAL AIR TRADING CO., Croydon 
Airport, for Rapide spares of every sane 
Phone, Croydon 8521 762 


os AND WHITE, LTD 


be leading stockists in the U.K. for instruments, 
navigational equipment, electrical components and 
. and engine accessories. Spares for de Havilland 
. Major and Queen series and Armstrong 
Siddeley Cheetah IX. X and XV _ engines 
6 QUEEN’S GARDENS, London, W 2 

Ambassador 8651, 2764 Cables. 
London.’ 


Phone 
* Gy rair. 
ezz-772 


LUGS and sockets. More than 1,000,000 in stock 


covering over 50 different ranges British and 
American Stoc list on application to: Sasco 
Nutfield, Redhill, Surrey Phone, Redhill 5050 
zzz-784 
ARACHUTES, seat or back type, complete with 
harness quick release, ex- each 
carriage 5s. mas Foulkes, Rd., 
London, E.11 80-550 


me 4 
{, 
| 
3 
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THE OXFORD AVIATION COMPANY LIMITED 


SOLE AGENTS 
OXFORD TO THE SCOTTISH BORDER 
FOR THE SALE OF 


PIPER AIRGRAFT 


OXFORD AIRPORT Kidlington 306i 
BIRMINGHAM AIRPORT Sheldon 2441 


announce that they now operate 


COVENTRY AIR GENTRE 


Aircraft Accessories, Spares and Components—contd, NOTICES 
ARACHUTES, 24 ft. nylon back-type, £10 each: The lowest priced * 
ditto seat-type, £8 each Further details from Copter in the art ICATION FOR THE ase OF 
H. H. Bradford, Ltd., Ramsey, Harwich, Essex World. Bensen B-7 
584-556 : IRCRAFT 
Gyro-Glider and 
YLON towing cable braided 1-in. circumference, B-7M d 
price £12 10s. per 800-ft. coil, weight 17-18 Ib., ive powere * IN THE 
carriage paid Bradfords, Ramscy, Harwich, Essex Gyro-Copter. In at 
582-x2897 production by ar- 
IRFRAME spares for Dakotas, Harvards, Piper rangement with 
Cub, Fairchilds, Argus Beechcraft, D-17s. Bensen of U.S.A. 
Mosquito, Spitfire, Firefly. Engine spares for Pratt & 
Whitney, Armstrong Siddeley, Lycoming, etc., acces- Go A™ 
sories and instruments for all types of aircraft ss 
47 Dakota operators please note, we —. : DOMICILED IN BASLE, SWITZERLAND (FREIE- 
. limited number of genuine brand-new Bendix > 7 
52058 tail wheels at a reasonable price STRASSE 88), HAVE APPLIED 
A J. WALTER, LTD., The Drive, Horley, Surrey a - AMBASSADOR, SERIAL-NUMBER 5215, NATI - 
« Phone, Horley 1420 and 4294. Cables, “ Cubeng | For full details send P.O. Si- ALITY AND REGISTRATION MARKS HB-IEK 
| CAMPBELL (FORMER NATIONALITY AND REGISTRATION 
EPAIRCRAFT, LTD.. The Common, Cranleigh, MARKS G-ALZS) TO BE RECORDED IN THE 
Surrey (Cranicigh 536). for instruments and auto- Laundry Lane, Hungerford, Berks. SWISS AIRCRAFT RECORD 
pilot overhaul 22z-749 , 
According to Article 11, paragraph 1 of the Order 
of September 2, 1960, for the 
- te Federal Law on the Swiss Aircraft Record, notifica- 
AIRCRAFT SERVICING tions in Guptionte Sw 
_ Switzerlan if possible n 
VERSEAS AIR TRANSPORT, LTD., Manchester 
Airport. for overhaul, conversions and modifica- 
tions at guaranteed prices Phone, Mercury 5262, (a) chose ircratt tn 
ext. 148 zzz-779 is aircr ° 
= reasons must stated; 
peccccccooooooososoooooooo sl (b) If there are any claims concerning the aircraft 
in which case any available documentary proot 


must be produced; otherwise it will be assumed 
that the claims have been renounced or are not 
to be noted in the Record. 


ISS AL A® Corn. 
SECTION OF THE SWISS AIRCRAFT RECORD. 
Berne, March 6, 1961 580-24 


HELICOPTERS 
Don’t buy any spares for 


* DC-4 


OR specialized helicopter operations in engineering 

and survey, agricultural spraying, passenger trans- 
port, flying training—contact Helicopter Services, Lt 
Luton Airport Phone, Luton 4911. 222-783 


i 
; * Viscount 
CARS FOR SALE * Viking 
OUR aeroplane taken in part-exchange for any on Bristol 170 PACKING AND SHIPPING 
¢ 


AND J. PARK, LTD., 1434 Fenchurch St., 
3 Phone, Mansion’ House 3083. Official 


or deposit required for a hire-purchase transaction we E 
packers and shippers to the airoraft industry. zzz-782 


will gladly refund the cash difference Raymond 
Way. Kilburn, London, N.W.6 Maida Vale 4066 
580-23 


one of our 400 used cars or 100 new cars always 
until you have consulted 


in stock If your plane is worth more than the car 


RADIO AND RADAR 


7 
CLOTHING PERRY ZERO reader, Type ZL1 course selectors, 
R Officers’ uniforms for sale, new and who carry comprehensive 
nN. eK’ reconditioned. Fisher's, 86-88 Wellington (Acradio), Ltd., Biggin Hill Aerodrome, Kent. 
ponents for all these aircraft. American’ equnoment a 
stoc A approv installations into 
I i any type of aircraft. Whitt radio), 
R. FR Eagle House, 109 Never used an Ansafone ? Hill Aerodrome, Kent. 
e Jermyn St., 1. Whitehall 72-743 Telephone your orders in the evening 


oA = McNICHOL, London School of Air Naviga- 

Pi lc and navigator training with advisory 

service. 33 Ovington Squrre, Knightsbridge, S.W.3 

722-746 

R Ww SUTTON (CONSULTANTS), LTD., 7 
e Lansdowne Place, Cheltenham, Phone 5811 

588-539 


ILOTS Viscount captains and first officers 
required Maitland rewery Aviation” Gus 
irport 


ERBY AIRWAYS have immediate vacancies for 
three captains and four first officers on DC-3. 


find out how it works. 


Aitline Air Spares 


These posts are permanent and pensionable. A 
ELECTRICAL EQUIPMENT LTD 
Btisct TRICAL connectors. More than 1,000,000 in Associated with’ EQUIRED immediately:— 
c ,, Stock list on application to Sasco ICENSED engineers Category A and/or C on 
Nut field, Redhill, Surrey Phone, Redhill 5050. nna ] e dD. K eegan Ltd. H Argonaut C4, Viking, Ambassador, Dove or 
eron aircraft 
SOUTHEND” ATEGORY X on instrument and/or electrical. 
7 
ENGINES AND ENGINE SPARES UTHEN AIRPORT Lso A-licensed radio engineers, preferably with 
bef dar 
IPSY QUEEN 70 engines. n.h.s.c. by de Havil- SOUTHEND ON SEA, ESSEX XPERIE CE oa inspection in an approved 
land, 1,000-hour life standard: these are civilian T - organization an advantage. 
engines, not ex-military, £1.050 each after reoverhaul elephone: Telex VAca ANC IES also exist for senior technical records 
of injectors, magnetos, etc., and recertification of ROCHFORD 56881-2-3 1943 cle 
complete engine PPLY to Chief Inspector, Overseas Aviation 
P 143/312/2-6 propellers. thick and thin butt Engineering, Ltd., Overseas Hangar, Gatwick 
e blades, with or withont de-icing, n.h.s.o. by . Airport 582-554 
D.H £500-€600,, From the Dove specialists: Aero- For A.O.G. service after And B-liecanst colle 
contacts (A.D.), Ltd., Gatwick House. Horley, Surr h ; 
Phone, Horley 4455 Telex 8 716. Cc abies. Aerocon A- Sor East; 
MR. EDWARDS—SOUTHEND 47828 appointment, renewable, 48 days’ annual leave with 


1 free travel facilities to and from U.K. for staff and 
families. Commencing salary and allowances £2,195 
per annum. Write in confidence to Box A794. care 
of THE AEROPLANE AND ASTRONAUTICS. 580-558 


OMED pistons, heads, etc., required to convert MR. NOBLE—SOUTHEND 43863 


Gipsy Major 1 to Major Ic Box A805, care of 
THE AEROPLANE AND ASTRONAUTICS 


when calls are cheaper and you will f= SITUATIONS VACANT 


i 
i 
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or is now doing so. 


are excellent 


AIRGRAFT ACOUSTICS 


Advanced Projects Group 
Kingston-Upon-Thames 


We wish to make two appointments. The more senior and urgent, of interest 
to a research worker, is for an ACOUSTICAL SCIENTIST. The other is for an 


AIRCRAFT NOISE ENGINEER and should suit someone who has recently graduated 


ACOUSTICAL SCIENTIST to carry out detailed acoustical studies, 


supervise experiments, and design test facilities. A very wide range of aeronautical 
problems, including fan noise and boundary-layer vibration, is envisaged. A first 
or higher degree or equivalent qualification is required, with three to five years’ 
experience of experimental work in acoustics. 


AIRCRAFT NOISE ENGINEER to perform take-off noise 


studies, study experimental data, and prepare calculation methods on a wide variety of 
aircraft noise problems. A degree or equivalent qualification is required. 


Both positions will carry attractive commencing salaries according to qualifications 
and experience, with superannuation, and the working conditions and facilities 
Applications in the first instance quoting A91 to 


Personnel Supervisor, 
HAWKER AIRCRAFT LIMITED 
Richmond Road, Kingston-upon-Thames, Surrey 


20 


CUNARD EAGLE 
AIRWAYS LIMITED 


LONDON AIRPORT - HOUNSLOW ~- MIDDX. 
require 


RADIO ENGINEERS 


(Ref.: M.10.) 
with * A” Licence and Rating 
(or of near Licence Standard) 
Starting rates from £930 p.a. 
ONE OR TWO 
HIGH GRADE RADIO MECHANICS 
(Ref.: M.3.) 

*X° LICENSED INSTRUMENT 
AND ELECTRICAL ENGINEERS AND 
INSPECTORS 
(Ref.: M.4.) 

AIRCRAFT INSTRUMENT MECHANICS 
AND ELECTRICIANS 
(Ref.: M.18.) 

LICENSED AIRCRAFT ENGINEERS, 
INSPECTORS AND CHARGEHANDS 
experience with Britannia, Viscount and 
DC.6 Aircraft is essential 
(Ref.: M.12.) 
Salaries—Engineers and Inspectors 
£930-£1,240 p.a. 
Salaries—Chargehands, £13-£16 per week 
AIRCRAFT DRAUGHTSMAN 
(Ref.: M.21.) 

Must have served recognised apprenticeship 
and reached higher National Certificate 
Standard 


All Applications in writing, quoti the 
appropriate reference, to the Personnel Officer 


PERFECT 

PRECISION 
AIRCRAFT 

SPRING WASHERS 


TO B.S. SPECIFICATION 2 SP.47 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH. Tel.: Combe Down 2255+ 


MARSHALLS 


AIRPORT WORKS CAMBRIDGE 


RADIO ENGINEER 
With or Without Licences 
required for 
AIRCRAFT RADIO MAINTENANCE 


GOOD COMMENCING SALARY 
SUPERANNUATION 


Immediate house available for successful 
applicant 


Written applications should be addressed to : 
PERSONNEL MANAGER 
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Situations Vacant—-contd. 
OMMERCIAL Pilot wanted for acrial photo- 


graphy, using Auster Write with particulers 
of experience, ctc., to Box A804, care of THe 
AEORPLANE AND ASTRONAUTICS 580-x2855 


ANCASHIRE AERO CLUB requires CFI 
Manager (assistant flying instructor will also be 
considered) Accommodation will be provided 
Write to the Chairman, L.A.C., Barton Acrodrome 
Eccles, Lancs, stating experience, qualifications and 


salary required §81-560 
IRST ay second officers with C.P.L. and 
Also pilots with C€ having almost 

reached I/R_ standard Apply Chict Pilot, Dan-Air 
Services, Ltd., Gatwick Airport 580-1 
B.O.A.C Associate Aden Airways require 
e licensed radio electrical engineer 

with ” radio (radar endorsements desirable) and 
valid 9.1. Salary £1,548 to £1,938 p.a 
depending status qualifications Also instrument 
engineer required X” licensed groups 8.1, 8.2 (5.6 


desirable) Salary £1,518 to £1,798 depending status 
qualifications. Free air conditioned furnished accom 
modation, excellent pension! provident scheme, medical 
scheme Two months’ U.K. leave full salary Per 
manent contract Application forms P.M., B.O.A.¢ 


Associated Companies, Ltd. Airways Termina! 
Buckingham Palace Rd., S.W.1. Victoria 2323, Ext 
116 SR0-8 


OF 


REQUIRE 


FOR WORK IN PLEASANT SUR 
ROUNDINGS NEAR PERSHORE 
WORCESTERSHIRE 


Rate of pay £12 8s. 2d. (including 50s. merit 
lead) up to £14 8s. 2d. (including 90s. merit 
lead) for 42-hour S-day week Starting pay 
is re-assessed within three months according 
to ability Two weeks’ paid holiday Paid 
sick leave scheme. Hostel accommodation 
available for single men. Accommodation for 
married men may become available within a 
reasonable period 
Apply giving details of apprenticeship 
experience in H.M. Forces to 


THE SENIOR LABOUR MANAGER (A 


R.R.E.., 
ST. ANDREWS ROAD, 
MALVERN, WORCESTERSHIRE 


LECTRICIAN — Preferably licensed extremely 

experienced, to take charge of overhaul shor 

covering wide range of modern equipment Box 
A8)2, care of THE AEROPLANE AND ASTRONAUTICS 
Sk2- 

AMPIRE pilots required at Exeter Airport for 

contract flying Apply the Manager, Exeter Air 

port. Phone, Exeter 67433 


HANA AIRWAYS require licensed aircraft engin 
cers, five vacancies licensed A and/or ¢ 
Viscount 800 series/Dart 500 series and/or DC3/ Pratt 
Whitney R1830; one vacancy for X (instruments) 
engineer. Permanent contracts offered. Salary ranges 
£G1,650 to £G2,100 p.a.. plus children’s allowances 
Excellent car-loan scheme/pension/ provident fund, free 
medical, free furnished accommodation. 56 days 
paid leave per year. Apply to P.M.. BO.A.C. Asso 
ciated Companies, Ltd., Airways Terminal, yaa 

Palace Rd., S.W.1 Victoria 2323, ext. 116 
580-7 


FOR 


Due to increase in establishment one Air 
Traffic Control Officer required to commencs 
May, 1961 M.o.A. certificate of competen-y 
essential, with radar rating an advantage 
Flying experience and recent A.T.C. experi 
ence essential. Salary range of £850-£960 plus 
radar bonus of £100 per annum Forms of 
application may be obtained from the Airport 
Commandant, Leeds and Bradford Airpori 
Yeadon Nr. Leeds, to whom they should be 
returned not later than April 12, 1961 


N. 


TOWN CLERK AND CLERK TO THE 
LEEDS AND BRADFORD AIRPORT JOINT 
COMMITTEE 580-5 


IKING captains and first officers wanted Apply 
Chief Pilot, Pegasus Airlines, Gatwick Airport 
580-13 
A- engineers holding DC-3 
DC-4, nd Viking required for Southend 
base; A and rai ; 4 required for Portsmouth bose 
Salary scale £850-£1.100 according to qualifications 
Apply Channel Airways, Southend Airport, Essex 
SRO-14 
IKING captains and first officers required for 
Biackpoo] base. Apply Chief Pilot, Pegasus Air- 


lines, Squires Gate Airport, Blackpoo! 580-16 
PERATIONS Planning + aed required by Cunard 
agiec Airways, Londo Airport Hounslow 
Middlesex Experience in route planning. airficld and 
aircraft performance essential Anyone without ths 
experience need not apply. Apply in ng, 
Ref: O.P.2, to the Personnel Office 80-19 


lawker Siddele VY ation 
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Situations Vacant——contd. 
ERBY AVIATION, LTD., require airframe and 
engine fitters with previous experience on Dove 
and Dakota aircraft Apply. Works Manager, Derby 
Aviation, Ltd., Derby Airport, Burnaston, nr. Derby 
582-563 
EAST AFRICAN DIRECTORATE OP 
CIVIL AVIATION 
A IR Ic 
O' FICER 
QUALIFICATIONS: € andidates must_ have 
passed a recognised course in Traffic 
Control and have had solo watchkeeping 
expericnce, with at least two years on acro- 
drome approach and area control 


Preference will be given to a _ candidate 
possessing a Radar Director rating or a com- 


parable radar qualification of experience 
AGE Preferably under 35 
DUTIES: Air Traffic Control watchkeeping 


may be employed on 
duties or 
may be 
East 


appointed 
Information Centre 
aerodrome approach control He 
required to serve in any of the three 
African territories and Zanzibar 


officer 
either Flight 


The 


TERMS OF APPOINTMENT: On probation 
to the permament and pensionable estab- 
lishment with emoluments in the scale £1,287- 
£1,956 p.a. or on contract, in the same scale, 
for three or more tours with gratuity of 25% 
of salary Ourfit allowance Free passages 
ters provided at rental Subsistence and 
allowances Generous leave 
Taxation at local rates 


Recruitment, Colonial 
briefly full 
experience 
3 580-18 


Apply to Director of 
Office. London, S.W.1 State 
name age qualifications and 

Quote BCD 98/88/01/G3 


INISTRY OF AVIATION: Air Traffic Control 


Officers Posts for men or women at least 23 
and under 35 on 1.7.6! Candidates must have had 
recent aircrew experience preferably as pilot or 


air transport or H.M 
experience in 


navigator in civil 
exceptionally extensive 


may be accepted They should normally also 

GCE with five passes. or an equivalent academic 
qualification Starting salary (London) from £825 to 
£1,190 Maximum £1,522 Appointments initially 


unestablished but prospects of establishment and pro 
motion Write, Civil Service Commission, Burlington 
Gardens, London, W.1, for application form, quoting 
3227/61 580-11 


LECTRICAL authors are 

pilation of aircraft manuals 
experience both in writing concise text and in the 
preparation of aircraft wiring diagrams A knowledge 
of ATA.100 methods would be an advantage Work 
is of a very interesting character and will be con- 
cerned with overseas sales Good commencing salaries 
are offered. Please send full particulars of experience 
etc., to the Personnel Officer, Handley Page (Reading) 
Ltd., The Acrodrome, Woodley, Reading 580-12 


AIR TRANSPORT LTD., require 
Captains and First Officers tor Bristol 


required for the com 
Must have previous 


170 aircra based at Liverpool, and Dakota (C-4 
aircraf based at Leeds-Bradford Applications to 
Chief Pilot, B.K.F Air Transport, Ltd., Southend 
Airport, Southend-on-Sea, Essex Rochford 56496 
§80-22 


SITUATIONS WANTED 


OMMERCIAL Pilot 20, seeks flying position, 
experienced and capable ground school instructor 
available July 1 Box A803, care of THE AEROPLANE 
AND ASTRONAUTICS 580-2896 


TUITION 


ENHAM Link Training Centre 
or 18s. for block bookings 
or 3171 


ONDON SCHOOL OF 

full-time personal 
correspondence courses or 
all aspects of professional 
fications; also P.P.L 
Courses Scheme 
London, S.W.3 


VIGATION, LTD provides full time or postal 

tuition or a combination of these methods for 
M.C.A. Pilot/Navigator licences Classroom instruc- 
tion can provided for A.R.B. General, certain 
specific types and performance schedule examinations. 
D4 Links Phone. Rodney 867! For details apply 
Avigation, Ltd., 30 Central Chambers, Ealing Broad 
way, London, W.5 Ealing 8949. 27-771 


INISTRY-APPROVED Trainers. For instrument 
rating practice come to us the recognized 
specialists for 12 years. Link Training Services, Ltd.. 
33 Ovington Square, London, S.W.3 Knightsbridge 
2089 581-507 


XETER AIR CENTRE offers the least expensive 
and most comprchensive flying training available 


cost per hour £1 
Phone, Denham 2161 
2zz-789 


AIR NAVIGATION offers 
coaching with home-study 
combination of both for 
pilot and navigator qualli- 
Officially appointed Services 
33 Ovington Square, Knightsbridge 
Ken 8221 22-755 


today contract rates from £3 s 6d per hour 
Normal Auster/Tiger rate £3 12s. 6d., Chipmunk £5 5s 
courses from £108 15s.. C.P.1 from £665 
Instructor’s course from £72 Is Special attention 


Full Air Traffi 
and 24-hour Met 


to individual requirements 
Radio aids. VHF/Dt 


Control 
service. grass 


or runways Local accommodatien from £3 10s 
Airport £5 15s. 6d Exeter Airport, Ltd., Exeter 
67433 272-778 


I EARN to fly, £32; instructor’s licence and instru 
flying for £4 per hour 


ment night fiving £5 per 
hour Residence 6 ans. weekly Specialized course 
for commercial pilot's .icence Wiltshire School of 


Flying. Ltd 
15 min 


LYING 


Thruxton Acrodrome (Andover Junction 
from Waterloo), Hants 272-788 


training from ‘S0s. per week Club 

facilities. Central Line or 10 bus Herts and 
Essex Acro Club, Stapleford, near Abridge, Essex 
Stapleford 267 580-6 
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career. 


Instrument Rating. 


Expansion of BEA’s fleet enables us to offer a number of appointments 
to Pilots between 20 and 31 years of age, seeking a progressive airline 


We would like to hear from Pilots in the following categories: 


1 Those who already have the minimum qualifications of Commercial 
Pilot's Licence and Instrument Rating. 


Those who may be leaving the Services between now and December 
1961, who will obtain a Commercial Pilot's Licence and Instrument 
Rating before or by December 1961. 


Pilots in either group who have, or will have, a Commercial Pilot's 
Licence may be engaged as Trainee Airline Pilots whilst obtaining their 


Commencing salary for licensed Pilots: £1230-£1410 per annum, 
according to qualifications and flying experience; for Trainee Airline 
Pilots: £500—£700 per annum whilst obtaining Instrument Rating. 


Apply to: Senior Employment & Services Officer, Flight Operations Depart- 
ment, Bealine House, Ruislip, Middlesex. 


BRITISH EUROPEAN AIRWAYS 


NEW BALL & ROLLER BEARINGS 


Over 5,000,000 in stock 
in more than 5,000 types 
BRITAIN’S LARGEST STOCKS 
WRITE FOR STOCK LISTS 
CLAUDE RYE BEARINGS 


895-921, FULHAM RD., LONDON, S.W.6 
| Phone: RENOWN 6174 (EXT. 24) TELEX 23453 


BRITISH 


WIRE THREAD INSERTS 


Precision made in Carbon Steel for Aluminium and 
Magnesium. Also in Stainless Steel and Bronze. 
B.S.F. Metric + B.S.P, B.A. 
Whitworth + Unified 


PRESSED STEEL COMPANY LIMITED 
AIR SERVICES DIVISION 


require an 
“A” LICENSED 
RADIO ENGINEER 


for the rapidly expanding radio 
department at Oxford Airport. 
The services provided by the 
Division include Executive and 
Private aircraft flying. Modern 
lightweight equipment is in use 
and it is desirable that the success- 
ful candidate should have had 
experience with this type of 
equipment. The appointment will 
be to the permanent staff and it 
offers the opportunity to join an 
expanding Division of the Pressed 
Steel Company. Salary will be 
commensurate with experience, 
but not less than £900 per annum. 
Applications may be made to: 
The Technical Manager, 


PRESSED STEEL COMPANY LIMITED, 
AIR SERVICES DIVISION, 
Oxford Airport, Kidlington, Oxon. 
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Tuition—contd. 


aight every night; Austers and Chipmunks from 
, Southend-on-Sea, Essex Phone, Rochford 
56204 


the engineering principles governing the design and 
construction of helicopters provides a complete survey 
of present knowledge in the field. Illustrated, 448 


rom the publishers, Press Limited, Sowlas 
Green Lane, London, 


THE AEROPLANE 
and ASTRONAUTICS 


OUTHEND-ON-SEA MUNICIPAL FLYING 
SCH commercial and private pilots’ training, 


entrance fee of subscription. Municipal 
580-747 


BOOKS AND PUBLICATIONS 
RINCIPLES OF HELICOPTER ENGINEERING, 
by Jacob Shapiro This comprehensive review of 


ges, 55s. net from booksellers, or 56s. 9d, by post 
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HE “POWER AND SPEED” SERIES FOR 

BOYS. “ Aircraft and Air Power,” by F. G. 
Swanborough, of THE AEROPLANE AND ASTRONAUTICS, 
has been written for intelligent boys between the ages 
of 10 and 16. The author surveys modern military 
flying, and includes chapters on combat aircraft, 
scientific aids and missiles. Other titles in this 
series are “ Motorcars,” “‘ Locomotives” and “ Ships 
and Shipbuilding.” Mlustrated, 112 pages, 10s. 6d. net 
from booksellers, or Ils. 5d. by post from the 
publishers, Temple Press Limited, Bowling Green 
Lane. London, E.C.1. zzz 


MARCH 30, 1961 


HE EXPLORATION OF SPACE (First Cheap 
Edition), by Arthur C. Clarke. Provides answ 


to the many questions the intelligent layman 


about the science of “ astronautics.” Over 375,000 


copies sold in all editions pages, 


8s. 6d. net from booksellers, or 9s. 


post from 


the Press Limited” ‘Bowing Gress 
Lane, London, E.C.1 


CLUB NOTICES, ETC. 


URREY AND wd FLYING CLUB, Biggin Hil! 
(BN9) 2255. M.o.A.-approved course. Tiger and 
Hornet Moths, Chipmunk and Prentice. ‘ontract 
rates. Route 705, one hour from Victoria. 580-761 


Rubbaglex Sheeting 
is processed on 100% 
pure glass cloth, has 
very high tensile 
strength, is rot proof 
and combines flex- 


Impervious to 
Aromatic Hydro 
Carbons. Highly 
recommended for 
Gaskets, Washers, 
Jointings, Dia- 


ibility and resiliency phragms, 1S WILTON 
with non-stretching also Floating Root | 
Properties. Tank Seals, etc. LONDON S. 


VICTORIA 6501 


Name Page 

Aero-Enterprises (Boreham Wood), Ltd. .. 18 
Airline Air Spares, Ltd. .. 
Airwork Services, Ltd. .. 
Associated Electrical Industries, Ltd. a 
B 


Bendix International; division of Bendix 
Aviation Corporation .. Inside Front Cover 


Blackburn Engines, Led. .. aa 
Bristol Siddeley Engines, Ltd. .. as oe 
British Aircraft Corporation, Ltd. .. 10, 11 
British European Airways 
British Overseas Airways Corporation ie 
c 

Campbell, D. ‘ es 
Cross Menulacturing Co. (1938), Led. 20, 21 
Cunard Eagle Airways, Ltd. .. 


Name Page 


Delaney Gallay, Ltd. Front Cover 


Dowty Fuel Systems Ltd. Back Cover 
G 
General Electric Co., Ltd., The Inside Back Cover 
H 
Hawker Siddeley Aviation, Ltd. a 8, 20 
Hobson, H. M., Ltd. od 
L 
Lentern (Aircraft), Led. .. Inside Back Cover 
Marconi’s Wireless Telegraph Co., Ltd. .. 16 
Marshalls Fiying School, Ltd. 
Oxford Aviation Co., Ltd. 


ADVERTISERS 


Name Pa 
P 
Pressed Steel Co., Ltd. 


R 

Redifon Led... 
Rolls-Royce, Ltd. 
Rubbaglas, Ltd. 

Rye, Claude, Bearings 


s 

Sangamo Weston, Led. 
Shackleton, W. S. (Aviation), Led. 
Shell Aviation Services 


Thorn Electrical Industries, Led., (Special 
Components Division) 


w 
Ward, Brooke & Co., Ltd. 
Westland Aircraft, Ltd. .. 
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ublished every Thursday in London, England, by 
ir MPLE PRESS LIMITED and is registered at the 

G.P.O. as a newspaper. Second class postage paid 
at New York, N.Y. 

ICES: Bowling Green Lane, London, 

E.C.l, England Telephone : Terminus 3636. Tele- 
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EDITORIAL AND BUSINESS NOTICES 
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publishers against any damage sustained by 
them as a result of the inclusion of their advertise- 
ments. The publishers, whilst endeavouring to 
ensure that advertisements shall appear with all 
possible regularity, will not be held liable for any loss 
eccasioned by failure of any advertisement to 
appear from any cause whatever. The acceptance 
of an order does not confer the right to renew on 
similar terms. The publishers reserve the right to 
increase the advertisement rates at any time, or to 
vary the terms of contract as regards space or 
frequency of insertion. All orders are accepted on 
the understanding that any such increase in rate or 
other amendment may come into immediate operation 
on all oT insertions. In such event, the 
advertiser has the option of cancelling the balance 
of contract. Contracts relate to the advertisers’ own 
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contained in order forms other than those of the 
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in addition to the Proprietors’ conditions will not 
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Lenterns supply the parts 
HAVE YOU SENT 


FOR OUR STOCK 
LIST OF NUTS, 
BOLTS. SCREWS, 
AND WASHERS? 


which de Havillands 

use in building the 

Dove which J. C. Bamlord 
Excavators) Ltd. are 


fiving to obtain exports 


LENTERN (AIRCRAFT) LTD. Factory and Stores : Main Road, Hawkwell, Hockley, Essex. Hockley 353 
LONDON OFFICE : 324-5 Grand Buildings, Trafalgar Square, W.C.2. WHItehall 5005 


meals per flight 


ON BOAC BOEING 707's — 


prepared in &G.C. equipped twin-galleys 


Faster flight times demand quicker than ever meals service on the 
world’s biggest and fastest jetliners. 

To achieve this and to supply 129 passengers with two meals each, 
B.O.A.C.’s new aircraft have two G.E.C. equipped galleys operated 
by a staff of six. 

Each galley has two air-circulation ovens, three hot beverage 
containers and two hotcups. Six course lunches or dinners are 
served, followed by a second lighter meal. 

B.O.A.C. is one of 106 aircraft operators, including Aeroflot, who 
use airborne catering equipment by G.E.C.—by far the world’s 
largest and most experienced suppliers of this type of equipment. 


ELECTRICAL EQUIPMENT FOR AVIATION— in the air—on the ground 


The General Electric Company Limited, Magnet House, Kingsway, London, W.C.2 
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- PATTERN for LIFT and THRUST 


engine by 
BRISTOL SIDDELEY 

SYSTEM 


BY 


DOWTY FUEL SYSTEMS LIMITED ee CHELTENHAM 


Member of the Dowty Group Telephone: Cheltenham 53471 
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